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Economy 
in 


Tractor 
Performance (a ‘3 
Starts "Way Back Here! 


It’s the everlasting vigilance of Quality Control that keeps Case Tractor maintenance at 
a minimum. Superior work efficiency comes from full-torque lugging power from rated 
RPM down to less than half speed, and transmissions with 8 and 12 speeds that provide a 
just-right gear speed for every job. Fuel-saving design was proved recently when a Case 


Tractor broke all records for gasoline economy in official tests! J. I. Case Co., Racine, Wis. 
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You SAVE TIME and trouble on your assembly line 
when you use BCA pre-lubricated package units 
for ball bearing installations on farm implements 
... because they are easy to install. 


And your customers get long, trouble-free per- 
formance because these BCA ball bearing units 
are specially built to stand up under the most 
severe farming conditions. 


BCA package units combine the bearing, its 
housing, and an effective seal in a single rugged 
unit that is lubricated for life. 


Available as standard units or custom-designed 

for you, BCA package units are widely used in 

Te, a such applications as idler pulley assemblies, cam 

1e assembly ; followers, plunger rollers, hay rake bearings, 
: ee grain drills and many others. 


PACKAG 


BCA pioneered the use of pre-lubricated package 
unit ball bearings for agricultural implements ... can 
help you reduce manufacturing costs and improve 
implement performance. 


Pioneers of pre-lubricated pockage unit ball bearings for agriculture 
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Why Armco Stainless Pays Off 


in Fertilizer Applicators 


aes» 


a > . 
RVR i 


Armco Stainless Steel in vital parts on fertilizer 
applicators assures long, trouble-free service life. 


Today’s mechanized farming demands 
long and dependable service from 
mechanical equipment. This is why 
agricultural engineers are changing 
specifications to stainless steel for 
vital parts exposed to highly corro- 
sive and abrasive conditions. 

Take fertilizer hoppers, for exam- 
ple. Carbon steel offers little or no 
resistance to corrosive attacks from 
fertilizer chemicals. Paint doesn’t 
hold up under the abrasive action of 
dry fertilizer. So corrosion on 
discharge mechanisms and hopper 
bottoms can destroy the carefully cal- 
culated delivery rates of valuable 
plant foods. In addition, corrosion 
causes costly delays and premature 
replacement of parts. 


Here’s where Armco 12 (Type 410) Stain- 
less Steel gives dry fertilizer applicators 
assurance of top performance. 


STAINLESS SCORES HIGH 
IN ACTUAL SERVICE 


Here’s what one manufacturer had 
to say about Armco 12 (Type 410) 
Stainless Steel as a solution to the 
problems of corrosion and abrasion: 

“Our engineering department 
decided to use stainless in these parts 
for several reasons—long life com- 
bined with accurate delivery rates. 
It is absolutely necessary that the 
rotor flutes and metering-gate open- 
ings remain free of corrosion from 
the effects of fertilizer chemicals so 
they do not afford a foothold on 
which fertilizer can begin caking or 
clogging. From our applicators in the 
field, we find tnat these stainless parts 
are performing very satisfactorily.” 


FOR LIQUID FERTILIZER TOO 


In the far west where liquid fertilizer 
is distributed via irrigation water, 
one manufacturer found the solution 
to his corrosion problem in tanks 
made of Armco 18-12 Mo ELC (Type 
316L) Stainless Steel. These tanks 
are used as containers for technical 
green phosphoric acid and ammonium 
nitrate solutions. 

The tank manufacturer pointed out 
that this Armco-developed grade of 
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stainless steel ‘“‘withstands the corro- 
sion of both types of chemicals.” He 
added that no other metal or coating 
on metal will do this satisfactorily 
and still be practical economically. 


Liquid fertilizer tanks made of Armco 18- 
12 Mo ELC (Type 316L) Stainless Steel 
resist severely corrosive chemicals, 


STAINLESS CAN HELP YOU 


If you have corrosion problems in 
your fertilizer equipment, consider 
changing to Armco Stainless Steel 
for vital parts. Armco produces a wide 
variety of standard stainless steel 
grades, in addition to special grades 
in sheet, strip, bar, and wire. Armco 
engineers will be glad to work with 
you in determining the right grade 
to use. Just fill in and mail the coupon 
on this page. 


| ARMCO STEEL CORPORATION 
| 1486 Curtis Street, Middletown, Ohio 


| Send me your catalog on “Armco Stainless 


7 
| 
l Steels” | 
| 
| 
| 
| 
| 
| 
| 


| We design 


STEEL 
CORPORATION 


1486 Curtis Street, Middletown, Ohio 
Sheffield Steel Division * Armco Drain- 
age & Metal Products, Inc. *« The Armco 
International Corporation 
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1. DISTRIBUTION OF 
LOAD WITHIN THE BEARING 


Rollers are subjected to load only while in the “load 
zone,” with maximum load while on the line of action 
of the bearing load, as shown in dia- 
gram 1. The theoretically perfect “load 
zone” extends from —90° to +90° from 
the line of action, but this is neither 
ractical nor necessarily desirable. 
nder normal loadings, the actual “load 
zone” may range from 90° to 120°, de- 
pending on load and mounted internal 
clearance. This distributes the load so 
the load on the heaviest-loaded roller is 
approximately 5/N times the bearing 
load, where N is number of rollers. 


ONE OF A SERIES... 


What makes a 


cylindrical roller 


bearing good? 


The RIGHT 
ROLLER DESIGN 
and QUALITY | 
CONTROL 


@. DISTRIBUTION OF LOAD WITH- 
IN ROLLER’S AREA OF CONTACT 


A cylinder deflects‘ locally in the region of engagement 
when loaded between flat plates. The plate also deflects, 
so the original line of engagement is 
broadened into a “dog-boned” area 
under load, as shown in diagram 2. 
Moreover, deflected cylinders must 
gather in metal at their ends in two 
planes, and this end-loading effect can 
seriously reduce the life of a cylindrical 
roller bearing. All HYATT rollers have 
gery corner radii or blended cham- 
ers to reduce end effect; and all 
HYATT Hy-Load rollers also have 
crowning to allow the contact area to 
“fade out” evenly (diagram 3). 


The design and quality of the rollers play a 


large part in the performance of a A A ee ee ss ee ee 


cylindrical roller bearing. At right are some 


3. DISTRIBUTION OF 
LOAD ACROSS ROLLER 


The unit load on any roller is uniformly distributed 
axially except at the crowned ends where it drops off 
; to zero as shown in diagram 4. The 
summation of unit loads represented by 
area A is the total roller load. This 
same load under misalignment results 
in an area equal to area A; but maxi- 
mum unit load is considerably greater 
and the bearing will have a shorter 
life than a properly aligned one. When 
the same total load is applied to an un- 
crowned roller, an even higher unit load 
results. This demonstrates the value of 
crowning when misalignment occurs. 


of the vital factors which must be considered. 


All these factors are scrupulously controlled by 


the most modern precision equipment to 

insure maximum performance and life for every 
HYATT Roller Bearing. You’ll find more details 
in HYATT General Catalog No. 150, or your 
nearby HYATT Sales Engineer will gladly help 
you choose the type best suited to your 
requirements. Remember, HYATT is America’s 


first and foremost maker of cylindrical roller ee ee 
bearings. Hyatt Bearings Division 


@. EFFECT OF ROLLER QUALITY 
ON BEARING PERFORMANCE 


Lack of roller quality control has a very adverse effect 
on performance: 1. A roller with excessive taper tends to 
uneven load distribution and abnormal 
temperature rise. 2. A roller with ex- 
cessive end square tends to noisy bear- 
ing performance. 3. A roller with ex- 
cessive two-point out-of-round tends to 
r segregation and poor bearing life. 
. A roller with excessive three-point 
out-of-round tends to noisy bearing 
operation. 5. A roller with poor finis 
tends to wear on all operating surfaces 
and noisy operation. 6. A bearing with 
excessive roller-to-roller diameter varia- 
tion tends to poor bearing life. 7. A 
bearing with excessive roller-to-roller length variation 
tends to poor thrust capacity, abnormal temperature rise. 


of General Motors, Harrison, New Jersey. 


ROLLER BEARINGS _ 
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Up a Tree on Chain Selections? 


No need to be! Consult your CHAIN Belt Man. He has a 
lot of new data at his finger tips . . . new developments in 
agricultural chains, attachments and sprockets. Some of 
these new ideas and products can get you back on the 
ground ... help you design your equipment for lower 
cost... better performance. 

CHAIN Belt agricultural engineers have been doing a 
lot of work on implement chains... working out stronger, 


CHAI 
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better, lower cost chains. Be sure you have all the data 
when you start work on a new modelor improve a 
present one. 


Call your local CHAIN Belt Man or write CHAIN Belt 
Company, 4680 W. Greenfield Ave., Milwaukee 1, Wis., 
for your copy of Agricultural Chain Catalog No. 54-54. 
Our engineers will be happy to discuss your chain se- 
lection and application problems with you. 


BELT COMPANY 


District Sales Offices in all principal cities 
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The Newest Tractor Family is 
“Really Going to Town’ 


) Performance... 
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Deere’s new tractor line has put peak earning 

power on the farms of North America —with 
higher-than-ever standards for work output and ease 
of handling. 

Every day, more farmers, everywhere, are seeing 
these new tractors, driving them, and agreeing — 
with confidence and enthusiasm: ‘John Deere leads 
the way for 1957. It’s the tractor for me!” 

That’s logical. No detail was overlooked in design- 
ing and engineering these pace-setters of modern 
farm production power. All-new engines—far more 
powerful, yet dependable and economical as always. 
Efficient hydraulic systems—more widely adaptable, 
with more muscle-saving capacity than ever before. 
Comfortable seats, handy controls, easy steering. 


[® proof mounts and the news travels! John 


Everything brought together for greater earning 
power and unmatched ease of operation—plus mod- 
ern appearance and traditional John Deere quality. 

On Main Street, at line fences, after church— 
wherever farmers meet, the news is spreading fast: 
‘‘America’s newest tractor family is really going 
to town!”’ 


JOHN DEERE 


MOLINE, ILL. 


JOHN DEERE 


“Wherever Crops Grow, Theres a Growing 
Demand for John Deere Equipment.” 
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R. C. Taylor (right) shows Texaco 
Consignee John E. Dee (/eft) his 
homemade portable cattle feeder. 
Marfak lubricant is in picture 
because Mr. Taylor uses it to pro- 
tect bearings of his equipment. 
Marfak stays on the job longer, 
won't drip out, jar off, dry out or 
cake up. It seals out grit and 
moisture. 


ry R. C. TAYLOR raises cattle, corn, 
eh Ee Se wh = cotton and peanuts on his 500-acre farm 
eee §=near Andalusia, Alabama. He designed 
and built the portable cattle feeder 
shown above, mounting it on an old 
car chassis. The feeder saves him time, 
labor and grain because none is wasted 

on the ground. 
Mr. Taylor, like other keen farmers 
and ranchers from coast to coast, has 


SAV E Ss G R A i N A N D L A BR @] be found that it pays to farm with Texaco 


products. He gets neighborly on-time 


service from Texaco Consignee John E. 

“Good oil and grease more than pay for “We've used Texaco products for more Dee, of Opp, Alabama. 
themselves,” says Harvey Febock than twenty years; their quality has 

(right), who farms 300 acres near always been good,” says John A. Child 

London, Wisconsin. “We ran our com- (left), who farms 500 acres near Middle- 

bine eight years without a breakdown, bury, Vermont. Mr. Child gets depend- 

using Havoline oil and Marfak lubri- able delivery service from Texaco 

cant. A neighbor using cheap oil and = Consignee Frank Churchill (right). Fire 

grease had constant trouble.”” Texaco Chief, the gasoline with superior ‘‘Fire- 

Man Ken Barnekow (/eft) is an inter- Power’ for low-cost operation, is always 

ested listener. in the tank. 


in town or on the highway... get 
top octane Sky Chief, super- 
charged with Petrox, and feel 
new power in your engine. It’s 
the ideal teammate with 
Advanced Custom-Made Havo- 
line Motor Oil and Marfak 
lubricant. 


THE TEXAS COMPANY 


oo 
oe, 


DIVISION OFFICES: Atlanta, Ga.; Boston 16, Mass.; Buffalo 9, N. Y.; Butte, Mont.; Chicago 4, Ill; Dallas 2, Tex.; Denver 3, Colo.; Houston 2. Tex.; 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 16, La.; New York 17, N. Y.; Norfolk 10, Va.; Seattle 1, Wash. 


Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 


AGRICULTURAL ENGINEERING * OCTOBER + 1956 


“— ; a ae eee 
e y 4 , 
a i ; . : i 
ot y di «oe “iy is, j 
vi ‘ i. et eae AS) ies. Min ! 
as é a Min, 
aye a ae eel) Eg ale ‘ 
ae — wae | ae y Pie, : 
hg ey y “ Sy 4 . > eee. ee 
Ete i gy Bigs he SS re 7 
ai ee “= a ee 
aoe : |) a ee Bees ee ae ie a : 
ne * .), | oe Re mes oe Ti DSR 
aoe a 3 Oo eee LA Fa 5 a - Be tee tp, Tre 4 
ae See eM ee é en. a ae i 
Pe e ; (|) ie ae it a = = i. as s ae : 
Ii eg ae ; wae ash are) eee i. “ =, ee EP ™ oe a 
ee ; E - —— a: ers, ° a ee hw, tea ease ok . 
eit’ m wd : om ’ 4. i - oe aad ‘ on a oa : ae Bre ae. oxy nears 
a, eas Oe || | —-_ —. r er Oa S 
ee - a Pe oe aee | a ea ‘ J —* ye ae a 
ee. ty a NES. | | Si eo a Bae — bey fogs 8 
a : ard yi9 Oe OW H ; CS ia. a , e ee A AS 
ee 3 "I ie i : eae" os q s : “<5 ; aa Se gia gamer se 
aS ‘ Om, ee ) ' were lle ; = a "ae rs : 
% } ote Cie, pa OF Pe — ~~ . ES fe Aas 8TH eve ci : 
S Ss ——_ aw ST ee 2. ia Pe ih 
Ps: PS ae La ny, ee — - Bae = Me 
| ts ln it SS Bes 5 |... oS 
aay a >) Fi a, le a vo a ame ORES > 
eae} ' &. ae. Sf 7/ -— . Sa NS ae ; oe s xy ‘ a 4 
ae, =" een FS of x 4 f — "% # a Ss Ya 4 ee * Ses nt eae ef 
faces. ~~ a) aa jm 3 = a 7 ae +  " et Se ia 
oe ~~ lo ae o oe gle” fam ae 3: le ae ee ee 
ie = in Se * “g - a 3 OS te es a ts: ee Sm » 
ehiiy aie owas \ i — a ae 7. oF eR a eo - 
ei sau 4 &, nner «afi ee q ws , Pm Pe ‘g eee : % * ar 3 2 eee +y 4 i ee ’ : " 
ec . a Pa yy is ~~ ae) Ae Gs! nn one Ae? Oka 
Bese pre: —— ll es |) ia * 5a : ee i Pe, 
oa. po caee oe " ‘a es - af . =a  . ee ~ a ode rs) : ad i 
ead , ~£~_— ‘Sy a! g a } r 7 
Sagar - ae Oe  diaallaee oo.. ac POS CneeRemnatene 
cach oe ‘ a ie. : eee 3 y sue co ye be * - 
per ce . eal _ tee cs ef AON SP “ge : Z he ; 
aoe : eI . re Ss 
i —e ae “ : te ge — 
i — re 
Bn g és B { | es 
ie 4 . a oe v : ss, P 
€ TUG ( i t D Le, Pee 
i 
: ee 
ee q satis . a Be — pba = 
po OA Ge Ta Ie ORS ; mm S Saw oe . wre : 
ee ae eS ae pe iatan i “ Nee a ih SP obel, : 
ee ec. 8 ae agg Ba? K Pr ae 2 isa al} : 2 fom ¥ 
= a? Meee ~ Fe oe > 5 ee, ee | Me e's Os 
2 was eo ee a 
¢: as rate tee Geen ea i a ae ee Me re , eee, “nd os et ery x cain oe ae ae ah et i 7 
oe, E- & a ee To, Ps a= q joa 7 aa S33 car Cee pee een 
can sees ag, eats & ba ats _— >_> A t ' 5 f ee 
eg a ye coat pits ‘ Bais! ee »- -" Q 4 . ss Ie rsa “= a great new source 0 : power... 
a — whi te — © i Paum ere es Se 
EB ; 1 > Ee oe a rig) ae oe Ree eee a ee 
Riise ‘ 4 , a  . ee en > =m Sil, teen 
a  ., (rae  *§ & WB — | 
sees ta 4 Y a ke Br ‘O oa va ce ee ee ne aaa 8 a z : 
Rd be AP sec ge poe ge” AS SR ee 2 ey e . 
ay cae Sea e sitet : eo 2 ee ey % 
Se Pe,” a . <¢ aaa "a (2 ae 4 a _ a “ ; 
a — = es =~ oF Te OO Tat ae. Oe © ti *. A, 
aM fy - peek MY ee eee eae, f- TEXACO 
ay a i Seon tan 0 i ee ee . 
ao: . ie ae er “ wae ee ay pa i a ae — - ye : J 
See . 2 aioe Foo Bo. DS eee |) nn - oo Aa — % i 
Se Sak i oe i. a a ee _ ‘ * 
= oi a es ee re t 4) se) ie age —, °C . 2 py 
F, ee ~al iti — ey cae + pps atti’ <r : nectm 
ale “ete SH ‘ 
os eps gn ; eS 
ee, ‘ i $ i eae % sg . - 
oe ON FARM AND HIGHWAY I 7 ww OPP Yo 4) VP /Awhe 
A es ; fr é \ : ‘Sa ' : ; : ast a - 2A ac e we’ » 
i “iveavst0ust | fa |S CL / {bi he 
Sipe . t Sar pe x a Ae a 7 Pi ar | Pe é ly « ‘ / g 
ee: ne os Hy Me ae tsp ee” Ee oy By he # a Fr, iy ar tac (4 4 ie 
i: eer 
a 48 ————e : 
ss : 
ee. 
Miter a i eM 3. Cs oer ne ee a ee Ea gee eae, pene ee ee oe > Ee Ng ee eee a a ei bias as : 
ro Wares Sr meek a) Wore haere en, Ps: Same = SN WR i eek ome Ma 0S EE eke. ae i. Fara Sa se (Sa i 


story of long-lived 


LINK-BEL 


of steel to an 
economical, 
high-quality 

chain .-° 


1 SPECIAL-ANALYSIS STRIP STEEL — tempered by heat treatment for precise 
combination of strength and wear resistance—is cut and formed into Steel Link- 


Belt by progressive dies. Rigid laboratory control maintains quality through every 
phase from raw material to finished steel. 


2. 


§ we EASY COUPLING AND UNCOUPLING IN FIELD (or fac- 
Belt chain for light drive, conveying and elevating service tory) are assured by hook design. Correct relation between 1 
gives you the right chain for maximum life on each job. hook opening and end bar prevents uncoupling during service. 


Al attachment 
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4. 65 ONE-PIECE AND WELDED ATTACHMENTS permit 5. FOR EQUAL LOAD DISTRIBUTION, multi-strand chains 

economical adaptation of Steel Link-Belt to almost any con- are first pre-loaded at factory to assure accurate alignment 

veying or elevating job. and attachment spacing. Tags, as shown above, are attached 
to each strand. Matched sets are coiled and wired. 


CHAINS AND SPROCKETS 
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. ; 7% LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
6. UNEQUALLED APPLICATION EXPERIENCE ASSURES THE 


Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
RIGHT RECOMMENDATION — Our engineers work with manu- Factory Branch Stores and Distributors in All Principal Cities. Export 
facturers in field tests, analyze their problems, interpret their Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Mar- 
exact requirements. For the complete long-life story of Steel rickville, N.S.W.; South Africa, Springs. Representatives Throughout the 
Link-Belt, get Book 2403 from your nearest Link-Belt Office. World. 
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Dayton BSI* V-Belts Used For 
| Rugged Plunger Drive 


In 1954 Engineers at Ford Motor Company, Tractor and 
Implement Division, were in the final stages of develop- 
ment on a new baler—the “250"—especially designed for 
the farmer with small hay acreages. Equipped with a 15 hp 
motor and capable of baling up to 7 tph under average 
conditions, it was excellent for the farmer who needed a 
compact, maneuverable unit and didn’t want to depend on 
a Custom operator. 


One innovation on the “250” is the use of V-Belts rather 
than flat belts for power transmission. Tests showed that 
heavy belt-stretching pulsation was set up by the baler 
plunger operating at 68 strokes per minute. In order to pro- 


vide maximum uniform power and to forestall frequent 
replacement, Ford engineers decided to use V-Belts with 
minimum stretch characteristics. 


Dayton V-Belt Engineers were among those consulted by 
Ford. They were asked to recommend a low stretch belt 
which would also take a terrific backbend. 


Ford engineers had designed a spring idler to act as a 
clutch on the V-Belt so baling could be stopped without 
shutting off the engine. To accommodate the idler the 
V-Belts had to withstand a brutal backbend as well as pos- 
sess superior forward flexibility to get maximum “wrap” 
around the comparatively small engine sheaves. 


*Back Side Idler 
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Three Dayton HB section BSI V-Belts 
combine strength and two-way flex- 
ibility in this installation on Ford’s 
“250” Baler. They transmit a maxi- 
mum, uniform flow of power from 
the 15 hp air-cooled engine to the 
flywheel. Minimum stretch charac- 
teristics built into multiple-ply V- 
Belt helps a spring idler keep the 
three belts at proper tension at all 
times. The idler also acts as a clutch. 
A fly-wheel slip clutch, one of the 
outstanding Ford features, protects 
gears, connecting rod and plunger 
from damage due to overloading 
while baling. 
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DAYTON ENGINEERS RECOMMENDED the use of FORD ENGINEERS accepted the multiple-ply BSI V-Belts 
three Dayton Multiple-ply BSI V-Belts to develop the same 


power as the original flat belt and to beat the problem of 
pulsating load and two-way flexibility. 


after the severest of laboratory and field tests. They are now 
in use on “250” Balers all over the country. 


In every case where you need V-Belts with minimum 


Dayton Back Side Idler V-Belts (shown below) are built stretch characteristics, or for any V-Belt problem, contact 
specifically to withstand the stresses of reverse bending. your Dayton Agricultural Sales Engineer . . . or write 


Their special construction gives them the minimum stretch Dayton Rubber Co., Agricultural O.E.M. Division, 1500 
characteristics needed to resist pulsation. S. Western Ave., Chicago, IIl. 


©D.R. 1956 


YEARS OF PROGRESS 
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First in Agricultural V-Belts 


Agricultural Sales Engineers in Atlanta, Chicago, Cleveland, 


Dayton, Moline, New York, San Francisco and St. Louis 
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it’s the steel that makes 
LaBelle discs better! 


It’s a special kind of steel! It’s different in a way from the tool, 
stainless or any of the other hundreds of special purpose steels 
Crucible produces. But, like them all, it is made expressly 

for its particular job. 


Crucible formulates it with its end use in mind... gives 

it the precise combination of hardness and toughness required 
for the type of soil it will operate in... and grinds it prior 

to heat treating to insure a longer lasting edge despite 
highly erosive soil conditions. 


Specify LaBelle discs. They’re made for all makes of 
plows and harrows... and soil conditions. 

Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


ema 
b 


Crucible Steel Company of America 
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The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day after day, 
under the most severe field and road work. 


cAI ityaZ 


For 25 years Bendix has specialized in building brakes for 
the automotive industry. In that period of time the Bendix 
Products Division at South Bend has built more than 90 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well as 
passenger car and truck manufacturers—look to Bendix 
as brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs of this class of service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


Let Bendix* farm tractor brake engineers help you solve 


your brake problems. Write for detailed information. 
*REG. U.S. PAT. OFF. 


BENDIX * civision “SOUTH BEND Serahe. 


EXPORT SALES: 


Bendix International Division, 205 East 42nd St., New York 17, N. Y. * Canadian Sales: Bendix-Eclipse of Canada, Lid., Windsor, Ontario, Canada 


1956 * OCTOBER * AGRICULTURAL ENGINEERING 


653 


$$ ) 
| me eat at eos) 
: Rica me | Fee CUles AYES | 
3 Neg ir | My ANGE 
| WAN 7 th) E8\ 5 9mm | an a 
Ke iy sm 1 8S HVE ba’ ae e : 
a la A we i a 3 ee — i 
| Poot | — 
“NSE Nx ~ me" | J 
VAeRg : Coe | Se Poe : 
5 in = >, A : 7" ' a Ef | , eas — 
° ai aS patie . | Aa. me 4 a 
; —— <7 ey | i} e } al 
i ) ae ee ee Tee eae eae re es ORES weg | 
Say oo ee AN : i iA ‘si; - | 
B Bendix FA 
= * ea a/a Aan; ck  -< 
a ee of OR BENS ate ee 
bo 7" F Y . oe a ie acti tii a ai lin Wi ttn is ‘5 
Farm Tractor Brakes... | 
backed by the greatest name in braking 
| ao ee 
ee 
Pe , 
a 
eee | 
: a eer, Se ene Peete me |p Be epee | ee eee eee nee ee ae eT aa: | eed : t 


Quality that leads to customer 


i satisfaction and repeat sales 


ms 


i ft ETT 


BALL BEARING UNIT 


be 


Today's competitive farm situation has brought about 
a greater demand for quality by the farmer in every dollar 
he spends. “Downtime” is as costly to the farmer as it is 
to industry. Experience has convinced him there is no 
substitute for quality and it is he who pays the price for 
“something just as good” through costly breakdowns, 
usually at the most critical times. Despite the progress 
made in farm equipment over the years, many machinery 
manufacturers still fail to take advantage of the benefits 
of quality anti-friction, self-aligning and pre-lubricated 
’ bearings. Shafts still turn in inadequate anti-friction or 
mh even simple sleeve bearings, resulting in inefficient power 
transmission and making it easy for dust and dirt to 
cause complete breakdowns. 
SEALMASTER Ball Bearing Units with their exclusive 
combination of features offer the farm machinery manu- 
facturer and the farmer trouble-free performance and 
long life for farm equipment — even under the most se- 
vere field conditions. 


WRITE FOR BUL- 
LETIN 454 TODAY! 


SEALMASTER BEARINGS 
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for the farmers and ranchers in your area: 


UN BETTER FARM FENCING 


I 


and 


OH 


Corner (or End) 


Construction 


(Your Fence construction will be un- 
hampered and easier if the pro- 
posed fence row is cleared of all 
brush and weeds before actual con- 
struction begins.) 
Drawing is a double span, horizontal 
brace design and can be used for 
either 47'’ woven wire topped by one 
strand of barbed wire (suitable for 
cattle, hogs and sheep) or 39’, 32” 
or 26’ woven wire, with the desired 
number of strands of barbed wire. 
The table below shows recommended 
dimensions for posts and braces: 


(All posts should be 
pressure-creosoted wood.) 


Dia. Length 
End or Corner Post 5-6" 8 
lst Brace Post 4"5" 8 


——— 


== 
a 
-. 
lar ee 


_ 
FIRST BRACE 
post 


Another way you can help farmers and ranchers have better fences is to keep th 

informed about pressure-creosoted fence posts. Advise them ag 
that posts properly pressure-treated with creosote have a much 
longer life span than untreated posts, and in the long run have 
@ much lower annual unit cost. The slight additional cost for 


pressure-treatment is more than offset by their long service 


freedom from repairs and maintenance. 
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FROM UNITED STATES STEEL 


2nd Brace Post 34"-4" 8 
lst Horizontal Brace 3!/"-4""* 8'* 
2nd Horizontal 
Brace 36 4"* oS 
Brace Wires: 4 strands of 9 gage gal- 
vanized wire. 
* Although 8' horizontal braces should be 
used, 6’, 6%’, or 7’ standard line posts 
will do a good job in end or corner con- 
struction. In this case, reduce brace post 
spacing to accommodate shorter braces. 
A better method than cutting notches 
in posts to receive horizontal braces 
consists of dowel pin construction. 
Use a 14" or 34" x 4” steel rod. Bore 
posts and braces each about 2" deep 
to receive the pins. Use same size bit 
as rod. To keep ends of braces from 
possible splitting after steel pins 
have been inserted, wrap them 
tightly with several turns of 11 gage 
smooth wire. 


Wherever pressure-creosoted wood 
drilled, apply liberal 


wire 


iG 


———_—— 


2 TURNS OF 211 
TO STOP SPLITTIN 


—_ ee LL 


SECOND BRACE 
Post 


64’ LONG — 24" 
iN GROUND, = —. 11 in GROUND, 54” ABOVE 


—_—_ — 


The three points covered in 
this excerpt from the United 
States Steel folder, ‘Fences 
That Pay,” could prove very 
helpful to farmers planning 
a new fence. That’s why 
United States Steel has made 
available this folder and two 
others—“Fence Planning 


Saves” and “A Boring Tale.” | 
7 


You can make sure the far- 
mers and ranchers you serve 
have this valuable informa- __ 
tion by getting a supply of | 
these folders and passing 
them out to interested per- 
sons. Just use the convenient 
coupon to order your folders, 


: 
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with a 
- «knack for 
all trades! 
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The 
FULL ee 
LYCOMING 


C2-90 


Air-Cooled! Rated 30 h.p.—Delivers 30 h.p.! 


DRILLING 
Drill Rig by 
Carey Mach. and Supply, Inc. 


Here’s the tough, versatile engine that has an amazing variety of 
applications. And in this variety, the C2-90 is exposed to the most 
exacting working conditions . . . tested and proven in the field. 


This amazing 30 h.p. unit offers you: 


a : : ’ AGRICULTURE 
®@ The traditional air-cooled advantages of lighter weight, lower cost, i Windrower by 
all-weather performance, and superior endurance. Owatonna Mfg. Corp. and 
Hesston Mig. Co. 


@ FULL POWER performance—rated at 30 h.p.—delivers 30 h.p.! 


® Highest horsepower and torque per cu. in. displacement in air- 
cooled field. 


® Complete interchangeability— identical mounting and shaft di- 


mensions with other major air-cooled industrial engine units in 
horsepower range. 


® Reliability and simplicity for easy maintenance. 


Yes! This engine does just what we say it will do. That’s why it has CONSTRUCTION 
been chosen by leading equipment manufacturers like those in the Contractor's Hoist by 
applications illustrated. Find out how Lycoming’s 45 years of | Buck Equip. Co. 


engine-building experience can solve your problems. Write: 
Sales Engineering, Industrial Engines, Lycoming, Williamsport, Pa. 


by Sprovt-Waldron 
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The secret behind the Morflex Driveshaft’s amazing ability to... 


end vibration and misalignment 
problems in PTO Pump Drives 


Cut-away view illustrates Morflex neoprene biscuit principle applied at both ends of shaft. ' 


Driveshaft vibration and misalignment of the 
pump frame support have always been twin 
bugaboos with tractor power-takeoff drives. They 
put excess strain on hydraulic pumps and quickly 
wear out pump bearings. 


The Morflex Driveshaft solves this problem. 
Special resilient neoprene biscuits in the drive- 
shaft couplings give unusual torsional flexibility; 
compensate for all conditions of shaft misalign- 
ment: angular, axial, and parallel. The special 
design of the neoprene biscuits absorbs vibration, 
provides uniform stress and deflection under all 
operating conditions. 


Unaffected by dust, dirt, water or weather, Mor- 
flex Driveshafts are ideal for the roughest jobs. 
They require no lubrication or maintenance. 


Compact Morfiex Driveshafts fit limited space 
requirements; can be designed to fit specifications 
of mass-produced, tractor-mounted equipment. 


If you have a PTO driveshaft problem, it will 
pay you to investigate Morflex Driveshafts. 
Phone, wire, or write us today for fast assistance 
and full details. MORSE CHAIN COMPANY, 
INDUSTRIAL SALES DIVISION, ITHACA, 
NEW YORK. 


| POWER TRANSMISSION 


I PRODUCTS 


anes * Trademark 
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Accurate and dependable daily per- 
formance, regardless of weather, terrain or season—and 
long trouble-free service. These are the engine gauge 
requirements for today’s more-rugged-than-ever farm 
tractors, and Rochester makes the instruments that 
meet them with room to spare. 


Just how well RMC Engine Gauges 
meet these rugged requirements is best told by the fact 
that 9 out of 10 major tractor manufacturers use them 
consistently ——for generator current, temperature, fuel 
level or oil pressure indication. Manufacturers of other 
off-the-highway equipment, too, know from experience 
that RMC Instruments will match the performance of 
their most rugged equipment — under all conditions. 


Look to RMC for Full-Line 
Instrumentation 


PRESSURE SWITCHES 


This RMC Pressure Switch will 
stand heavy pulsating pres- 
sures, has close on-off differ- 
entials, maintains consistent 
cut-in, cut-out settings. What 
are your pressure switch 
problems? 


LP-GAS GAUGES 


(and Anhydrous Ammonia) 
Ilustrated here is a Liquid 
Level Gauge for LPG powered 
equipment, storage tanks or 
Anhydrous Ammonia Applica- 
tors. What are your tank 
gauge requirements? 


Manufacturers: TELL US YOUR REQUIREMENTS FOR DIRECT 
MOUNTING AND REMOTE INDICATING INSTRUMENTS, AND 
LET RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


ee ea pate Vee 


©1956 Rochester 
Manufacturing Co., Inc, 
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ROCHESTER MANUFACTURING CO., INC. 
99 ROCKWOOD STREET*~+ ROCHESTER 10, N.Y. 
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give IH Dealers Sales Opportunity Unlimited 


Job-proved, many-purpose International tractors—from 10 to 60 hp 
class—make practically every contractor, material dealer, motel, 
factory, and municipality an IH prospect. More than 75 items of 
McCormick and special-duty equipment give IH dealers a sales 
leader for every season! 

This big, new market is waiting for every IH dealer—right in his 
own backyard! It’s a way to build sales volume and reduce over- 


head. It’s another reason why today’s IH dealer franchise is more 
valuable than ever before! 


I, 
eae ee St 
International Cub® Lo-Boy®—10.08 


dbhp—and 3-gang reel mower keeps 
acres of grassclose-clipped atlowest cost. 


International 600 tractor—60 hp International W 400 tractor— 47.4 International 100 tractor—18.99 


class—teams with this big-capacity dbhp—with backhoe and loader that dbhp—and side-mounted mower that 
scraper to cut dirt-moving costs. earn extra profit for contractors. maintain highways for less cost per mile. 


International Harvester produces the world’s most complete 
line of light, medium, and heavy-duty industrial tractors! 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Form Equipment and Farmall Tractors ... Motor Trucks... Crawler and 
® Utility Tractors and Power Units— General Office, Chicago 1, Illinois. 
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New dry sprayer 
for granular 


Latest type gas 
engine drive 


insecticide... |] auger elevator 
Century Kooiker 
Engineering Manufacturing 


Corporation Company 


Fy eae 


d- with 


moves 


New all-purpose 


self-unloading Latest model 


side-delivery Rust cotton 
forage box... picker... 
Gehl Bros. Ben Pearson 
Manufacturing Incorporated 
Company ‘ 


hi se, wie snctliggg aah ote 


ered t 


es 


New model 
rotary mower- 
shredder... 
Wood Brothers 
Manufacturing 
Company 


Schmidt one-man =22-- 
portable ditch Face 
pump... “2 
Blackwelder acu 
Manufacturing See 
Company 


Some of these implements are new and unique—designed to expedite special 


or advanced farming methods. Others are improved, more efficient & 5 ——_—=F 


models that cut labor hours to new minimums. il 
Yet these are just a few examples of many ever-better machines , &. a 
offered by a dynamic Implement Industry that is looking ahead—to e -_ >) 


assure healthier profits for dealers and the farmers who buy from them. é\ab 
Also significant: A// these models include Blood Brothers ae 
Universal Joints and Drive Lines . . . the top-quality 


components that help any implement work better—sel// better! 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
‘\ JOINTS ARE USED THAN ALL OTHER MAKES COMBINED. 


BLOOD BROTHERS i 
MACHINE DIVISION mANDRAG. ANS : 


-------~-~~-~----~--~----~~—~--—-—----—-—]— AND DRIVE LINE 


ROCKWELL SPRING AND AXLE COMPANY assanmues 
ALLEGAN, MICHIGAN 
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GE on V.R Fate's farm 


since he bought his 02! 


HERE ARE SOME JOBS HE DOES: 


levels land 


builds and straightens ditches 


clears fence rows 


it i 


~* 
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These are a few examples of the big change on 
Vern Fate’s farm near Claremont, Minn., since he 
bought his CAT* D2 Tractor. Here are Mr. Fate’s 
own words: “IJ do all the heavy farm jobs with the 
D2 with a good 50% savings in wages and fuel 
costs. I’ve found the D2 to be a mighty efficient 
farm tractor, and in addition, the Tool Bar with 
attachments makes the D2 an all-around-the-year 
piece of machinery!” 


Today’s well-rounded farming program requires 
a tractor capable of handling your heavy-duty farm 
jobs with great efficiency—and much more! You'll 
make the D2 your No. 1 tractor for routine jobs. 
You'll discover new opportunities for profit and 
pleasure by improving your farm and boosting your 
income by doing custom work and extra jobs. You'll 
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get a thrill out of owning and operating the D2, be- 
cause here’s power, maneuverability, usefulness and 
traction like you’ve never known in other tractors. 


To get all the details on owning a D2, call your 
dealer. Name the date, he will demonstrate! 


CATERPILLAR TRACTOR Co., Peoria, Illinois, U.S.A. 


CATERPILLAR 


*Coterpitlor ond Cot ore Registered Trodemorks of Coterpillar Tractor Co. 
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WITH A CAT D2 TRACTO 
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can help you plan 


... from designs 


to finished panels 
... custom-made 
or stock models 
—for cars, 

trucks, buses 

and engines! 
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Stewart-Warner Panel 602-H. A stock panel now used by leading truck manufac- 
turers. Highly flexible—can be fully electric or combination of electric and mechanical. 


Typical Hook-up for Panel 602-H. Above panel includes mechanical speedometer, 


electric gauges, complete with sending units. 


At every step of design—from styl- 
ing of panel to choosing drive equip- 
ment—Stewart-Warner offers you 
the widest selection . . . plus engi- 
neering teamwork unmatched by 
any other manufacturer! 
Stewart-Warner furnishes the 
most complete line of individual in- 
struments—speedometers, tachome- 
ters, tachourmeters—and gauges of 
all types. Our engineers will help 
you combine these in one of our 


many standard panels... or an 
entire panel can be custom-made to 
your specifications. 

Stewart-Warner —instrument spe- 
cialists for over half a century —can 
supply all your instrument needs 
and drive equipment from one de- 
pendable manufacturing source. 
Save money by consulting Stewart- 
Warner now. . .while your designs 
are still in the early planning stage 
and are subject to modification! 


For further information, write: 


som OTEWART-WARNER 


WARNER} 
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Dept. ZZ-106, Original Equipment Sales 
1826 Diversey Parkway e¢ Chicago 14, Illinois 
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NER EKIEFS 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Technical-ities 
By John S. Davey 


Coarse Threads 
Better Than Fine 
For Many Jobs 


The load and stress concentra- 
tions on threads are lower in 
standard coarse thread fasten- 
ers than in fine threaded ones. 
Flank engagement is also 
greater because coarse threads 
are deeper, Except in such 
cases where fine adjustments 
are needed, coarse threads are, 
therefore, preferable to fine 
threads. They have greater re- 
sistance to stripping and, con- 
sequently, can be more highly 
torqued to make a stronger as- 
sembly. 


PRODUCTION SAVINGS 


Coarse thread fasteners 
tighten with only two-thirds 
the revolutions needed for fine 
threads. So your assembly time 
is faster, too. Coarse thread 
bolts enter nuts or mating holes 
with less tendency to cross 
thread when not truly posi- 
tioned. In hard-to-reach areas, 
this ease of starting can often 
be your deciding factor. Bear 
in mind, too, that coarse 
threads need less “babying” in 
handling since they’re less apt 
to be damaged. 

All in all, coarse threaded 
standard fasteners prove best 
for an assembly because of 
their additional clamping 
strength—and best for the as- 
sembler because of their extra 
economy and production ad- 
vantages. 


Spin-Lock screws increase 


holding power by 20% 


EXPERIENCE confirms that Spin-Lock 
screws hold tight under conditions of 
vibration or repeated heating and 
cooling. Their strong teeth have a 
ratchet action on the bearing surface 
—the acute angle lets the screw 
tighten fast and easily, until the 
teeth actually embed into the seat 
upon tightening, as shown in the 
sectional photomacrograph below. 
The almost vertical face of the teeth 
then resists counter-rotation and loos- 
ening. As a result, it takes about 20% 


Wet (iif 
yi Ha! i ‘ii 
UAT Ae 


more torque to loosen a Spin-Lock 
than to tighten it. 


LOWER COST ASSEMBLY 


Spin-Lock screws avoid need for 
washers or external locking devices. 
One-piece construction, they allow 
faster assembly and can be easily han- 
dled and driven in cramped spaces. 


STRONGER ASSEMBLY 


Heat treatment gives the teeth hard- 
ness and toughness. Spin-Lock screws 
can, therefore, be reused when re- 
moved with but slight loss in holding 
power. The extra strength also per- 
mits tighter fastening for a stronger 
assembly without risk of stripping 
threads. 

Screws with hex, pan, truss and flat 
heads are available. See Sweet’s Product 
Designers file or write Russell, Burdsall 
& Ward Bolt and Nut Company. Plants 
at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Ad- 
ditional offices at: Ardmore (Phila.), 
Pa.; Pittsburgh; Detroit; Chicago; Dal- 
las; San Francisco. 


{ Ws ren das PaO ‘ mY 
elite abi seen tial 


pe eee 


igh ike bolts improved product at a saving 


A mechanical vibrating shaker naturally 
suffers severe abuse itself from vibra- 
tion. One manufacturer of such ma- 
chines used costly special fasteners and 
lock nuts to control tendency of the 
product to loosen up. 


Asked about it, RB&W recommended 
a standard high strength bolt, heavy 
nut, and two hardened washers. These 
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permitted a high tensile clamping force 
to be developed. Residual tension was 
ample for the most severe operating con- 
ditions and kept the bolts tight. Result: 
A 25% saving in annual fastener cost, 
the constant availability of standard 
items, and less maintenance for the 
product. You too can draw on RB&W 
experience for technical help to assure 
a strong assembly and to cut costs. “ 
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Each of these drive units is special—designed for a 
particular machine, designed to meet a particular need: 

How designed with the collaboration of Clark engineers, in 
order to utilize Clark’s unique experience in the basic 

to field of transmitting horsepower to wheels and tracks. 
Des i rt In this modern era of bold and resourceful engineer- 


ing, this is precisely the right way to design the 


“works” of an industrial machine—design to satisfy a 


for 


a These manufacturers agree that it’s good business to 


need. 


do business with Clark Equipment. 
mh 2eqn Send for attractive pocket-size booklet ‘Products of Clark”. 


CLARK EQUIPMENT CoO. 
JACKSON, MICHIGAN 
Other Plants: 

Buchanan, Battle Creek, Benton Harbor, Michigan 
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Low Section Height Tires 


— Preferred as Oversize Tires for 
General Purpose Farm Tractors 


N ASAE Recommendation, recognizing low section 
A height tractor tires as preferred for oversizing tires 
on farm tractor drive wheels, has been approved by 

the Technical Committee of the Power and Machinery Divi- 
sion of ASAE. The recommendation evolved from a 
cooperative effort made by engineers in the farm tractor and 
rubber tire industries to provide a means of meeting increas- 
ingly important field and operating requirements without 
resorting to the use of oversize tires, as used in the past, with 
resulting differences in rolling radii and outside diameters. 


Following is a background of the development of low 
section height tires, as presented in a paper, entitled Farm 


Introduction of an oversize tire having the same 
rolling radius, outside diameter, rim diameter 
and axle height as the basic tire permits basic 
and oversize tires to be used interchangeably 
without affecting the tractor travel speed, 
drawbar performance, center of gravity or 
geometric relationship to implements 


Method A — Using oversize tires having the same 


Titties end Theis Yaes. te FOC Cie cn & bead seat diameter as the basic tire, but with section 
Worthington*: se Taide pane widths, outside diameters, and rolling radii all respec- 
- : tively larger than those of the basic tire. Fig. 1 (over- 

In the past, two methods of oversizing tractor tires have : : : : 
ie cane size Type A) shows that this practice results in a 
piesa ; considerable increase in rolling radius accompanied by 
*The paper, “Farm Tractors and Their Tires” was presented at corresponding changes in the height of the rear axle, 


the national tractor meeting and production forum of the Society of 
Automotive Engineers at Milwaukee, Wis., September, 1955. Repro- 
duced by permission of the SAE. 


drawbar and integral implement attaching points, and 
alters the linkage geometry. 


Fig. 1 COMPARISON OF CHARACTERISTICS BY TYPES OF OVERSIZE TIRES WITH THE BASIC TRACTOR TIRE 


larger Outside ‘ 


Diameter and 


Smaller Rim 


| Higher Axle 
| | Center Line 


Basic Tire Oversize Type A 
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Greater—section width 


Larger—outside diameter, 


rolling radius 
Higher—axle 
Same—rim diameter 
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Oversize Type B 
Greater—-section width 
Smaller—rim diameter 
Same—axle height, 

rolling radius, 
outside diameter 


Low Section Height Tire 

Greater—section width 

Same—rim diameter, 
rolling radius, 
outside diameter, 
axle height 
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ASAE RECOMMENDATION : 


PREFERRED DRIVE WHEEL TIRE AND RIM SIZES 
FOR GENERAL PURPOSE FARM TRACTORS 
(28-INCH TO 38-INCH, INCLUSIVE) 


This Recommendation was prepared through the joint efforts of the Advisory 
Engineering Committee of the Farm Equipment Institute, the Tractor Technical Com- 
mittee of the Society of Automotive Engineers and engineers in the tire industry, to 
provide means of meeting increasingly important field and operating requirements 
without resorting to the use of “‘oversize’’ tires as in the past with resulting differences 
in rolling radii and outside diameters. Groups of drive wheel tires are established 
herewith with each group of one or more tire sections characterized by having a 
substantially common rolling radius and outside diameter. Rim widths have been 
evidenced with respect to tire sections, so as to provide greater ground contact, better 
flotation and reduce soil compaction. 


Only Regular Agricultural Tires (Classification R-1)* with diagonal lugs are 
included in this Recommendation. Cane and Rice Tires (Classification R-2)* and 
Industrial Tires (Classification R-3)* are omitted, due to their limited use. The 
advantages resulting from the use of these preferred tires have been found to be as 
follows: 


1 Number of sizes is reduced. 


2 The mounting points for all rims specified for each group are identical, per- 


mitting their interchangeable use on a common wheel. 


3 Relationship of tractor, implements and ground not significantly disturbed when 
oversize tires are used. 


4 In groups I and II, which include tires for use on the larger general purpose 
tractors, the outside diameters of the largest oversize tires are smaller than 
heretofore. This is favorable to a low center of gravity and permits mounting 
implements closer to the rear axle than has been possible when it was necessary 
to allow greater space for the use of oversize tires. In turn, this reduces the 
mass of the auxiliary front end weight necessary to balance rear mounted 
implements and makes for improved longitudinal stability and greater safety. 


5 Travel speeds and drawbar pull are not significantly affected by the use of 
oversize tires. 


*Classifications conform with Standards WT-2C, AT-2C and ATI-3A established by 
the Tire and Rim Association (1956). 


GROUPS OF PREFERRED DRIVE WHEEL TIRE AND RIM SIZES 
FOR GENERAL PURPOSE FARM TRACTOR 


Tire Loaded Section Width oD Bead Seat Rim Width 
Designation Radius-Inches Inches Inches Dia Inches Inches 

Group lI 

15.5—38 28.5 15.5 61.6 38.1 38 14 

13.6—38 28.5 13.6 61.6 38.188 12 

12.4—38 27.8 12.4 59.8 38.188 11 
Group I 

13.9—36 26.8 13.9 57.8 36.188 12 

12.4—36 26.8 12.4 57.8 36.188 11 

11.2—36 26.0 11.2 55.3 36.188 10 
Group lil 

11.2—34 25.0 11.2 53.3 34.188 10 
Group IV 

13.6—28 23.5 13.6 51.6 28.188 12 

14.9—28 24.5 14.9 54.0 28.188 13 
Group V 

12.4—28 22.8 12.4 49.9 28.188 11 


Note: The tire section dimensions shown are obtained with the rim widths as speci- 
fied. All dimensions subject to standard tolerances of tire and rim manufacturers. 


Method B — Using oversize tires having increased 
section widths with respect to the basic tire, but with 
approximately the same outside diameter and rolling 
radius. Fig. 1 (oversize Type B) shows that this method 
provides an increase in section width without disturbing 
the height of the rear axle, drawbar, implement attaching 
points or linkage. It has the serious disadvantage of 
involving different rim diameters and mounting methods. 


Providing oversize tires using method A as shown in 


creased travel speed without correspond- 
ing increase in engine and power take-off 
shaft speed; reduction in drawbar pull; 
decrease in tractor stability both laterally 
and longitudinally; and less satisfactory 
integral implement performance. 


From the viewpoint of tractor and 
implement performance, use of method B, 
(oversize Type B, Fig. 1) which provides 
the desired increase in section width with- 
out departing from the outside diameter 
and rolling radius of the basic tire, be- 
comes very attractive. The principal ad- 
vantages afforded by method B as com- 
pared with method A may be summarized 
to include: 


¢ Basic and oversize tires can be used 
interchangeably without significantly 
affecting travel speed and drawbar 
performance. 


¢ Distance of center of gravity of rear 
mounted implements from rear axle 
may be determined by the outside 
diameter of the basic tire rather than 
that of the largest oversize tire. This 
improves the longitudinal stability 
of the tractor-implement combi- 
nation, improves maneuverability, 
lessens the demand on the hydraulic 
system, and reduces the auxiliary 
front end weight necessary to pro- 
vide adequate stability under adverse 
field conditions. 


¢ The use of oversize tires does not 
disturb the geometric relationship of 
the tractor, the ground and rear or 
front mounted integral implements. 


¢ Use of an oversize tire does not 
change the vertical location of the 
tractor’s center of gravity. As a re- 
sult, the safety of the tractor against 
backward and sideways upsets is 
measurably improved. 


However, the choice of oversizing 
method must be qualified by considera- 
tions of tire performance. Tests conducted 
in Arizona by the John Deere Waterloo 
Tractor Works subsequently verified at 


the USDA Tillage Laboratory at Auburn, Ala.t+ indicated 
that where all tires of a series were loaded to approximately 
the same basic weight, method A oversizing practice resulted 
in slightly better traction performance than did method B. 
Again, other tests made in Arizona under similar conditions 
showed contradictory results with no advantage in perform- 
ance resulting from the increase in outside diameter and 
rolling radius. 

Because of the advantages afforded by method B, other 
ways of attaining these benefits were investigated in the 


Fig. 1 (oversize Type A) has resulted in such difficulties as: 
tire side wall buckling; side-wise rolling when operating on 
a slant hillside or with one wheel in a deep furrow; in- 
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__ TResults of these tests have been reported in an article, “Some 
Effects of Oversizing Rear Tractor Tires,” by I. F. Reed, in AGrI- 
CULTURAL ENGINEERING for September, 1955. 
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TRAVEL REDUCTION % 


HEAVY GROWTH 
__ moist GRouno | 


o3 os 06 
TRACTION COEFFICIENT 


Fig. 2 Summary of data obtained from a series of tests to determine the effect 
of traction coefficient on travel reduction under various soil and surface conditions 11-28 


hope that some of the disadvantages of the practice might 
be avoided. 


As a result a third method was evolved: 


Method C — Providing oversize tires having section 
widths greater than that of the basic tire, but maintain- 
ing the same rim diameter and approximately the same 
outside diameter and rolling radius. Therefore, the ratio 
of section height to width is smaller on the oversize 
tires. These tires are called “‘low section height’’ tires 
and are shown in Fig. 1. 


A close review of methods B and C shows the following: 


¢ Both methods provide a range of section widths, all 
with approximately the same rolling radius. However, 
method C utilizes the same drive wheel hub and rim 
well diameter with all section widths. This is accom- 
plished by varying the ratio of the section height to 
width as the tire width increases. 
Method B requires different drive wheel hubs and rim 
diameters with increasing tire section widths; how- 
ever it does maintain the same ratio of tire section 
height to width. 


ALFALFA SOO CONCRETE 


To evaluate the relative traction performance 
afforded by tires corresponding to methods B and 
C, co-operative field test programs were under- 
taken at Colby, Kansas and Columbiana, Ohio. 

Table I lists the groupings, sizes and weight 
capacities of the tires used in these tests. 


TABLE I—TIRE DIMENSIONS AT 12 LB. PRESSURE 


Outside 
Test Tire Ply Rim Section diameter, 
group size rating width,in width, in in 


1& Il 12-38 6 11 13.2 61.5 
38-13 12 13.9 61.84 
38-14 14 15.47 61.81 
13-36 14.4 62.0 
14-34 3 16.0 62.2 


14-34 16.23 62.28 
34-15 18.22 62.49 
34-18 20.55 62.87 
15-30 17.87 61.38 
18-26 23.17 62.51 


11.9 49.8 
13.1 49.8 
14.4 49.8 
13.1 49.6 
14.4 50.0 


28-12 
28-13 
12-26 
13-24 


mmm DD ODAC OD 


Tractive surfaces for the work in the field varied from 
light loam soil with wheat stubble and summer fallow sur- 
face to moist clay loam with an alfalfa sod. 


To eliminate the variable represented by the weight 
carrying capacity of these tires, the comparative evaluation 
of tire performance is based on traction coefficient, travel 
reduction, and tire efficiency. 


To provide a basis for comparison with much back- 
ground information currently available, an additional evalu- 
ation was made on the basis of tire horsepower and tire net 
force output. 

In conducting all tests involving any specific tire group- 
ing, the individual tires were all operated at the same rolling 
radius circumferential velocity. This was done to eliminate 
any effect that variation in rolling radius might have on tire 
horsepower. In this way, variations in tire horsepower out- 
put would result directly from the difference in section 
width and not from travel speed. Additionally, all tests were 
so conducted that at times sufficient engine power existed to 
produce “traction stalls’ rather than ‘‘power stalls.’” This was 


Fig. 3 No significant difference was 
found in traction coefficient when 


each tire was loaded to its indi- 


vidual capacity as shown in right 
portion of chart. Performance of the 
basic tire was slightly better when 
all tires were loaded to the capacity 
of the basic tire (left portion of 
chart). Traction coefficient is ex- 
pressed in terms of the basic tire at 
16 percent travel reduction 


1ST OVERSIZE 


BASE TIRE 
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2 
done to insure that resulting data reflect only the tire per- 
formance and are not affected by the available engine power. 

In the tests that were conducted with all tires loaded to 
approximately the rated capacity of the basic tire at 12 psi 
inflation, a comparison of the values of traction coefficient 
and travel reduction (slippage) shows that many of the 
curve traces intertwine, evidencing close conformity and 
lack of divergence in the performance characteristics afford- 
ed by the various types and sizes of tires. Where each tire 
was loaded to its rated capacity at 12 psi inflation pressure, 
these figures again show close conformity and intertwining 
of the various curve traces. Where any one tire evidenced a 
slight improvement in performance under a given soil con- 
dition, a tire with different width of section afforded better 
performance under some other soil condition. 

As would be expected of tests involving different types 
of soil and surface conditions, varying values of traction 
coefficient were found. The curves in Fig. 2 represent a 
summary of all data secured throughout the entire series of 
tests. An interesting facet of this study is the close con- 
formity of tractive performance applying to each soil and 
surface condition, without respect to tire section width. 

Observations of actual farming operations where the 
tractors were driven by their owncrs, together with much 


Fig.4 Net force vutput increases 
directly according to tire loading as 
shown in right portion of chart. No 
increase results when oversize tire 
is weighted to capacity of basic tire 
(left). Net force output is expressed 
in terms of the basic tire at 45 per- 
cent travel reduction 


100.0 


TIRE 


BASE TIRE 


BASE 


other field test data, indicate that approximately in the order 
of 15 to 16 percent travel reduction is common, and is ap- 
parently acceptable to the users. Results of other tests 
indicate that where high tire slippage results in a tendency 
to “dig in,’ maximum traction output occurs at approxi- 
mately 45 to 50 percent travel reduction. Using this as a 
basis for further analyzing performance data secured during 
these tests, the charts shown in Fig. 3 were prepared. 


Fig. 3 shows the effect of section width on traction 
coefficient. The left portion of the graph shows values of 
traction coefficient occurring where the oversize tire was 
carrying the same load as the basic tire. The right portion 
shows values of traction coefficient where each tire was 
loaded to its rated capacity at 12 psi inflation pressure. From 
these operations under closely controlled soil and surface 
conditions, the following conclusions are evident: 


(a) When the basic and oversize tires were loaded to the 
rated capacity of the basic tire, the performance of the basic 
tire was slightly better than the oversize tires. 


(b) When each tire was loaded to its individual rated 
capacity, no significant difference was found among the 
values of traction coefficient of any of the tires tested. 


(c) When flotation is adequate, the traction advantages 


Fig.5 The effects of the use of 
oversize tires become apparent when 


tire horsepower is considered. When 

oversize tires are weighted to the 

capacity of the basic tire the dif- 

ference in tire horsepower is slight. 

Tire horsepower is expressed in 

terms of the basic tire at 16 percent 
travel reduction 
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resulting from the use of oversize tires are directly propor- 
tional to their loading. In other words, unless the greater 
load carrying capacity of the larger sections is utilized by 
adding ballast — either liquid or cast iron — beyond the load 
capacity of the basic tire, no traction advantage results. On 
the contrary, oversize tires may not have the traction afforded 
by the basic tire under the same condition. 

Fig. 4 shows characteristic tire performance as net force 
output at 45 percent travel reduction. A study of these 
data reveals: 

(a) Considering all tires of any group tested with the 
oversize tires loaded only to the capacity of the basic tire, 
little difference in net force output was observed. 

(b) When any oversize tire was loaded to its full rated 
capacity, the net force output was greater than that of the 
basic tire, and directly according to the tire loading. 

Referring to Fig. 5, the effects of the use of oversize 
tires on tire horsepower become apparent. In general, the 
same trends exist as those characterized by a comparison of 
net force output. Where any difference in performance was 
found, it was magnified by the change in travel reduction 
(slippage) characteristics. The benefits gained from in- 
creased tire loading are evident. Here again, no significant 
improvement in performance is gained through the use of 
oversize tires, unless advantage is taken of their greater 
weight carrying capacity. 

Summarizing Figs. 3, 4 and 5, the following becomes 
evident: 

(a) Section width has little effect on traction coefficient. 
What effect did exist favored the smaller section width tire. 

(6) Unless advantage is taken of the greater weight 
carrying capacity of oversize tires, little to no advantage is 
gained through their use. 

Where each tire was operating under its capacity load, 
the effects of the added weight are clearly evident in both its 
tire horsepower and net force output. Fig. 6 shows a com- 
parison of basic and oversize tire performance in terms of 
gain in tire horsepower and net force output plotted against 
increase in tire loading. Basic tire power and weight are 
taken as 100 percent in both cases. 


% NET FORCE OUTPUT OF BASIC TIRE 


100 ite) 120 130 140 150 160 
% WEIGHT CARRYING CAPACITY BASE TIRE 


Fig.6 Comparison of basic and oversize tire performance in terms 
of gain in tire horsepower and net force output as tire loading is 
increased. Basic tire power and weight are taken as 100 percent 
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Tire sections with load carrying capacity up to approx- 
imately 130 percent of the base tire may be loaded to de- 
velop a corresponding increase in tire horsepower, as com- 
pared with the basic tire. When loaded in excess of this 
amount, the rate of increase in tire horsepower is no longer 
proportional to the increased load. 
Tire sections which allow up to 130 percent increase in 
load carrying capacity of the base tire have approximately a 
120 percent increase in net force output in terms of the 
base tire. 
This analysis of the field performance of basic and over- 
size tires with common tread designs, outside diameters and 
rolling radii operating under a wide variety of carefully 
controlled soil and surface conditions leads to the follow- 
ing conclusions: 
¢ The ability of an oversize drive wheel tire to increase 
tractor performance is largely a function of any addi- 
tional weight that can be carried safely by the tire and 
not the result of section size or configuration (as dis- 
tinguished from type of tread). 
¢ Where the weights carried by the various tires are 
nearly equal, there is no significant difference in the 
performance characteristics of comparable low section 
height (method C) and conventional design oversize 
tires (method B). 

¢ The traction coefficients and tire efficiencies of the 
narrowest or basic tire are generally equal to, or 
slightly better than, those of the corresponding over- 
size tires. This was found to be true for any soil 
conditions tested, regardless of rear axle weight. 
Because performance is directly dependent upon the 
weight carried by the tire, oversize tires with conven- 
tional section configuration have a performance (trac- 
tive effort) potential slightly greater than tires of low 
section height configuration. This is because the vol- 
ume available for carrying liquid ballast and the rated 
load capacity of the former are both greater than that 
of the latter. 
It has been demonstrated that the many advantages 
resulting from the use of basic and oversize tires 
with common outside diameters and section heights 
(method C) may be secured without sacrificing trac- 
tive performance, as compared with oversize tires of 
conventional section configuration (method B). 


Correction 

HE attention of readers is called to two corrections in the 

article, entitled “Soil Penetrometer Employs Strain 
Gages,” by R. J. Hanks and K. A. Harkness, on pages 553 
and 554 of AGRICULTURAL ENGINEERING for August, 1956, 
as follows: 

The formula in the footnote at the bottom of the second 
column on page 553, as corrected, reads as follows: 

S=6 FL/MT?W. 

The first footnote at the bottom of the first column on 
page 554 was incomplete and, as corrected, reads as follows: 

“For simulated strain equivalent to one-half total range 
of strain measured (for the circuit of Fig. 4) the value of R. 
is : R-=R, {(1/2SmG)—1], where Ry is the strain gage 
resistance, S,, is the maximum strain to be measured and G 
is the gage factor of the strain gages.” 
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Hood Inlet for Closed Conduit Spillways 


Fred W. Blaisdell and Charles A. Donnelly 


Member ASAE 


[ve hood inlet for closed conduit spillways and cul- 
verts is formed by cutting a pipe at an angle. The long 
side is placed on top and figuratively forms a hood 
over the entrance. An anti-vortex wall located along the 
pipe centerline completes the inlet. 

The astounding thing about this very simple inlet is its 
superior hydraulic performance. The hood inlet will cause 
the conduit to flow completely full, no matter what the slope 
of the conduit may be, if the length of the hood is properly 
selected. This filling of the conduit is completely reliable 
and predictable. Furthermore, the submergence of the inlet 
to insure full flow is a desirable, low figure. 


Background 

Closed conduit spillways are used in large numbers by 
the Soil Conservation Service in connection with their dis- 
trict, agricultural conservation, group enterprise, flood pre- 
vention, and watershed protection programs. The number 
of small farm or stockwater ponds and larger flood detention 
reservoirs constructed annually number over 100 thousand. 
Many of these have closed conduit spillways, although 
figures giving the exact number are not available. It is thus 
apparent that the closed conduit spillway is an important 
structure. Furthermore, highway culverts, a form of the 
closed conduit spillway, are installed in large numbers 
every year. 

The closed conduit spillway has been used by the Soil 
Conservation Service since 1933. The design of the initial 
structures was reported by L. H. Kessler (1)*. The results 
of unpublished tests (2) conducted in the 1940's provide 
the criteria for the design of drop inlet spillways using pipe 
conduits. These drop inlets had to be relatively high to in- 
sure satisfactory performance. Continual objection to the 
use of these high drop inlets has been voiced since the 
specifications for their design were introduced. Studies in 
1951 (3) showed that the height of the drop inlet could 
be reduced greatly if the entrance at the bottom of the drop 
inlet was properly shaped. Nevertheless, the use of the drop 
inlet usually requires setting forms and pouring concrete in 
the field. 

In the spring of 1955, Karr and Clayton (4) reported 
the discovery of an inlet having no drop inlet at all, yet 
having the desirable characteristics of insuring full conduit 
flow at steep conduit slopes. Study of this report prompted 
the Soil Conservation Service to request that the Agricultural 
Research Service conduct additional tests at the St. Anthony 
Falls Hydraulic Laboratory. 

After the present studies had begun, results of studies on 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Roanoke, Va., June, 1956, on a pro- 
gram arranged by the Soil and Water Division. The studies were 
conducted at the St. Anthony Falls Hydraulic Laboratory by the 
watershed hydrology section, (SWCRB, ARS) U.S. Department of 
Agriculture, in cooperation with the Minnesota Agricultural Ex- 
periment Station and the St. Anthony Falls Hydraulic Laboratory 
of the University of Minnesota. 


The authors—Frep W. BLAISDELL and CHARLES A. DONNELLY 
—are hydraulic engineers, watershed hydrology section (SWCRB, 
ARS) U.S. Department of Agriculture. 


*Numbers in parentheses refer to the appended references. 


670 


Surprising hydraulic characteristics are displayed 
by a hood inlet for closed conduit and highway 
culverts, formed of simple construction by cutting a 
pipe at an angle and attaching an anti-vortex wall 


a similar entrance, discovered by L. Donald Meyer at the 
University of Missouri, were published by Beasley and 
Meyer (5). However, by that time the present studies were 
so far advanced that the Missouri results did not influence 
the program. 

The inlet has been named the hood inlet because of the 
projection of the crown of the pipe upstream of the invert. 
This inlet form showed excellent hydraulic characteristics 
from the very first test. Because of the potential value of 
this inlet it was given top priority. As a result it was sub- 
jected to more detailed study than any other closed conduit 
spillway entrance now in use and less than a year it was 
developed to the point where it can be recommended for 
field use. 


Hood Length 

The top of the pipe should project beyond the invert by 
¥4-pipe diameter for the best angle of the hood. For a 12- 
in pipe the crown projects 9 in beyond the invert; for a 24-in 
pipe the crown projects 18 in beyond the invert, etc. 

An extensive series of tests was performed to determine 
the optimum hood length. Hood lengths of 0-, %-, %4-, ¥%-, 
Yr-, %-, %- and 1-pipe diameter were tested. The best 
hood length was determined for barrel slopes of 0, 2.5, 5, 
10, 20, and 36 percent. The wall thickness was about 0.03 
in. This was as thin as could be machined from Lucite with- 
out difficulty. All inlets were re-entrant. Thin-walled, re- 
entrant inlets were used because it was thought to be the 
most severe test of inlet performance. 

The minimum head over the invert at the inlet at which 
the inlet ‘‘primed’’ and the pipe tried to flow full was ob- 
tained when the hood length was %-pipe diameter. This 
statement applies for pipe slopes from 2.5 to 36 percent; 
the zero slope was so flat that pipe friction, rather than the 
inlet, governed the filling. The 1-pipe diameter hood 
length (pipe cut on a 45-deg angle) had equally good, but 
no better, hydraulic performance than the %-pipe diameter 
hood length. 

The priming head for the shorter hood lengths was 
always greater than for the %- and 1-pipe diameter hood 
lengths. The priming head increased sharply as the hood 
length decreased until, for the 4%-pipe diameter hood length 
and 0-pipe diameter hood length (pipe cut at right angles), 
the relatively deep laboratory test channel almost over- 
flowed, yet the inlet did not prime. 

The mechanism by which the inlet primes explains why 
a closed conduit spillway with a hood inlet fills at such 
low headpool levels. The hood inlet may be likened to an 
orifice directed upward at an angle. When the hood inlet 
is flat enough with respect to the conduit axis, the jet issuing 
from the entrance orifice impinges on the crown of the pipe 
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Fig. 1 Hood inlet is shown at instant of priming. The headpool level is below the pipe crown and the water inside the hood inlet rises 
r 


above headpool level. A pressure connection leads 


and seals it off. This sealing off, shown in Fig. 1, occurs 
just inside the tip of the hood. The recommended hood 
inlet length causes the water level inside the entrance to rise 
above the level of the headpool, thus priming occurs before 
the inlet is submerged. For short hood lengths, the jet falls 
downward and the level inside the entrance is lower than the 
headpool level so that priming does not occur until after 
the inlet is completely submerged. The phenomena of prim- 
ing is so marked that the best length of hood could have 
been closely estimated on the basis of visual observations. 

As the discharge increases after the inlet primes, the 
barrel fills for a short distance. This creates additional head 
and sucks water away from the inlet. If the demand thus 
created for water is greater than the supply, the difference is 
made up by sucking air. Air is sucked in and carried 
through the conduit from the time the inlet first primes until 
the water flow to the spillway is sufficient to satisfy the de- 
mand for water. The headpool level raises slowly during 
the period when air enters the spillway until the conduit 
flows full of water. The essential maximum capacity of the 
spillway is thus achieved with small increases in headpool 
level and low depths of flow at the entrance. This phenom- 
enon is characteristic of siphon spillways but has never be- 
fore been observed in such a simple structure. 


PLAN 


Anti-vortex wall 


Alternote anti-vortex 


. wall position 


~ 


SIDE 


ELEVATION 


Fig. 2 Dimensions of the hood inlet and its anti-vortex wall 
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om the invert 


Entrance Loss 

The entrance loss currently suggested for the hood inlet 
with a length of %4-pipe diameter is 1.0 times the velocity 
head in the conduit. Lower values ultimately will be recom- 
mended for special entrance conditions, but there is not 
space here to outline the conditions that must be met. 


Anti-Vortex Wall 

The use of some type of device to inhibit vortex forma- 
tion is absolutely necessary. Only one-third as much water 
entered the spillway during a test in which an anti-vortex 
wall was omitted compared to the same spillway with the 
anti-vortex wall in place. The discharge also is completely 
unpredictable when the anti-vortex wall is omitted. A large 
vortex may admit large quantities of air that replaces the 
water at one moment, while at a later moment the vortex 
may disappear and the conduit flow at its full capacity. A 
predictable, head-discharge relationship is possible only if 
the vortex formation is inhibited. The anti-vortex wall 
performs this function. An anti-vortex wall is not needed 
until the inlet becomes submerged, nor is it needed for ex- 
tremely high submergences. Its greatest need is at low sub- 
mergences of the inlet. 

The anti-vortex wall dimensioned in Fig. 2 is recom- 
mended. It is the smallest wall that adequately inhibited 
vortices. Vortices form around the ends of the wall if either 
end is shortened. Greater wall heights resulted in only 
slight improvements in performance. Small transient vor- 
tices sometimes formed even with this anti-vortex wall. How- 
ever, they were mostly on the surface and the occasional 
vortex that admitted air to the spillway did so only momen- 
tarily and the quantity of air admitted was small. 

The recommended anti-vortex wall is a thin wall located 
on the centerline of the conduit. It is 3.5-pipe diameters in 
length by 1-pipe diameter in height with 2-pipe diameters of 
the length projecting beyond the hood tip and 1.5-pipe 
diameters of the length attached to the outside crown 
of the pipe. 

Pipe Wall Thickness 

Tests were made to determine the effect of the thickness 
of the pipe wall on the performance of the hood inlet. The 
edges were square in all cases to simulate a pipe cut at an 
angle with a saw. 

Regarding priming action, the thickness of the pipe had 
no apparent effect. The thick-walled pipes primed equally 
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as well as the thin-walled pipes. This was expected. Also 
expected was the lower entrance loss. However, it is sug- 
gested that the entrance loss previously given be used until 
the results of the tests can be presented in detail. 


Conduit Slope 

No effect of conduit slope on the performance of the 
hood inlet was apparent if the conduit slope was steeper 
than the friction slope. As noted previously, the same opti- 
mum hood length was obtained for all conduit slopes. 

One surprising effect of slope was noted. When the 
conduit slope is less than the friction slope, the conduit 
should fill for all entrance conditions if the conduit is ‘‘long”’ 
as defined by Straub, Anderson and Bowers (6). However, 
the contraction at the entrance of a pipe cut at right angles 
to the centerline is so great that many culverts must be classi- 
fied as ‘‘short’”’, even though the culvert slope may be con- 
siderably less than the friction slope. Such a condition does 
not exist for the hood inlet and all closed conduit spillways 
or culverts having a properly proportioned hood inlet fall 
into the “long” category. 

It had been anticipated that the hood inlet would be 
particularly desirable for conduits located on steep slopes. 
It now appears that the hood inlet may also have unantic- 
ipated desirability for conduits located on flat slopes. 


Approach Conditions 

The hood inlet projected into the headpool for most of 
the tests. However, a few tests were made with the inlet 
invert located on the face of a dam sloping 1 on 3.37. A 
berm level with the inlet invert was also used. A scour hole 
was allowed to develop for some tests, while for other tests 
the dam face and berm were paved to prevent scour. 

No detrimental effect of any of these approach condi- 
tions on the priming characteristics or the general perform- 
ance of the spillway were noticeable. The paved surfaces 
served to reduce the entrance loss somewhat. The entrance 
loss when the scour hole was allowed to develop was inter- 
mediate between that obtained with the berm and that 
obtained with the re-entrant entrance. 


Scour at Inlet 

The velocities close to the hood inlet entrance are high. 
As a result, scour can be expected if the dam face is not pro- 
tected. Studies have been conducted which show the rela- 
tionship between the pipe diameter, the discharge, and the 
size of bed material as they affect the depth and diameter of 
the scour hole. Four different discharge rates and seven 
different sizes of bed material were tested. Surprisingly, the 
data showed good correlation and the results were reduced 
to the form of dimensionless equations. 

The equation giving the size of bed material that is 
just ready to be picked up is 

d/D=Q/20D*/?—0.075 {1} 

where d is the grain diameter in feet for imminent move- 
ment, D is the pipe diameter in feet and Q is the discharge 
in cubic feet per second. This equation is valid only for 
grains 3 mm and greater in diameter. 

The equation giving the depth of the scour hole below 
the inlet invert y is 

y/D=Q/20D*?*—d/D—0.075 {2} 
The radius of the scour hole r from the hood inlet invert is 


5 =(0.1 5+0.04 ZG). 


[3] 


672 


These are observed quantities and no safety factor has 
been applied. In practice, the area to be protected against 
scour should be considerably greater than that given by 
equation {3}. It should also be recognized that uplift forces 
near the inlet are high. The paving should be suffic‘ently 
heavy to resist these forces and should be reinforced. 

Equation [2] can be used to give the height of the inlet 
invert above an erodible surface if no scour is to take place. 
This equation gives the minimum height, and the height of 
the inlet should be considerably increased to provide a 
safety factor. 

Equation [1]} can be used to predict the size of riprap 
required. The equation gives the riprap size for imminent 
movement. Sizes should be at least doubled to insure no 
movement. The size of riprap required to prevent movement 
is large. During the tests a stone almost as large as the pipe 
was picked up when it was slightly disturbed and was carried 
through the pipe. The inlet was smashed in the pracess. 
In view of the size of riprap required, it is suggested that 
paving be used to prevent scour or that the scour hole be 
allowed to develop. 


Although the velocities close to the inlet are tremendous, 
they decrease rapidly with distance away from the inlet. 
Therefore, the hole scoured in small-sized material is mod- 
erate in its dimensions and ordinarily will not endanger a 
structure if the presence of the scour hole is recognized and 


provided for in the design. 


Summary 


The hood inlet for closed conduit spillways is a simple 
and cheap structure that has excellent hydraulic characteris- 
tics. WVortices have a considerable effect on the inlet per- 
formance, but they can be controlled by a simple anti-vortex 
wall. The slope of the conduit has no apparent effect on 
the spillway performance. The approach conditions and the 
pipe-wall thickness also have no detrimental effect on the 
performance. Scour may occur at the entrance, but the scour 
hole has moderate depth and extent, and all scour can be 
prevented by paving the approach or by setting the invert 
above the erodible material. It appears that the hood inlet 
will be useful in connection with farm pond spillways, 
gtade stabilization or gully control dams, irrigation drops, 
upstream floodwater detention structures, surface drainage 
drop structures, and highway culverts. 
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Evaluating Tractor Seating Comfort 
Harlan W. Van Gerpen 


Member ASAE 


HENEVER a new machine is invented, nearly all 

\X/ the initial engineering effort is directed toward 

developing the machine to the point where it will 

do the job for which it is intended. After this has been 

established to a satisfactory degree, efforts are then extended 

toward improving secondary features so as to offer the most 
attractive product possible to the customer. 

One of these so-called secondary features which has 
become important in recent years is “operator comfort,”’ one 
of the requirements for which is provision of a comfortable 

Just what constitutes a comfortable seat or ride has 
long been a point for argument. As a result of the inability 
to judge objectively what is ‘‘seating comfort,’’ a great deal 
of investigative work has been done. The goal in all of this 
research has been to establish or select a variable which 
would serve as a criterion for the measure of seating comfort. 

Various investigators, notably Janeway, Jacklin, Gold- 
man, Liddell, and Zeller, all working independently, ar- 
rived at very similar conclusions, which are summarized in 
the paper, entitled “Human Tolerance to Vibrations in Farm 
Machines,” by Max Haack (AGRICULTURAL ENGINEERING, 
April, 1956). 

It is generally agreed by these investigators that the 
criterion for measuring seating comfort depends upon the 
frequency range of vibration in the following manner: 

Frequency Range 


1-6 cycles per second Jerk (time rate of change of acceleration) 
6-20 cycles per second . Acceleration 
20-100 cycles per second Velocity 


Criterion for Measuring Seating Comfort 


An American agricultural tractor with rubber-tire drive 
wheels has a rear end natural frequency of vibration of 
approximately 3 cps (cycles per second). This will vary 
between 21 to 31 cps as tire pressure and tractor ballast 
are altered. With the predominant frequency in the 1 to 6 
cps range, “‘jerk’’ may be considered the criterion for seating 
comfort on farm tractors. 


Measurement of Jerk 

The purpose of this paper is to describe a technique of 
instrumentation as developed and used by the John Deere 
Waterloo Tractor Works for evaluating seating comfort, 
specifically, the measurement of jerk. 

The principal problem in the measurement of jerk is 
separating the desired signal from other stray high-frequency 
vibrations. This problem is particularly acute with the meas- 
urement of jerk as may be seen from the following relations: 


If displacement =x=A sin o ¢, 

, d3x 

then jerk = >To 

where w = 27 X frequency 


=j=—Ao* Os w t 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Roanoke, Va., June, 1956, on a pro- 
gram arranged by the Power and Machinery Division. 

The author — Harlan W. Van Gerpen — is research engineer, 
John Deere Waterloo Tractor Works. 
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Field testing apparatus measures operator 
seating comfort by recording vibration in 
the frequency range designated as jerk. 


Thus jerk amplitude varies as the third power of the fre- 
quency of the vibration. Actual physical values give this 
filtering problem more significance. For example, a 10- 
cycle vibration of 0.001-in displacement has the same maxi- 
mum amplitude (Aw*) of jerk as a one-cycle vibration of 
l-in displacement. It is important that any stray high-fre- 
quency vibrations, such as encountered in a tractor frame, 
be kept out of the result. This can be done effectively by 
means of electrical filtering. 

As is frequently the case in instrumentation problems 
such as this, the equipment available directs the approach to 
the problem. Good accelerometer transducers are com- 
mercially available. Jerk transducers which were tried re- 
quire excessive amplification and introduce more stray signal 
into the measurement. The calibration of jerk transducers 
requires a high-quality vibration table. 

For this work a six-channel Brush oscillograph was avail- 
able. Reference to amplifiers in this paper refer to the BL 
320 and BL 932 amplifiers ordinarily used with the oscillo- 
gtaph. The same type of modification could be applied to 
other commercial recorders of a similar type. Statham accel- 
erometers and General Electric integrators were used. 

The instrumentation to measure jerk was set up in two 
distinct steps: 

e Acceleration was recorded by means of an accelerom- 
eter transducer and continuous direct-recording oscil- 
lograph. 

¢ The voltage across the final element of the acceleration 
recorder (pen motor) was “sampled’’, differentiated 
electrically and recorded on an adjacent channel of 
the oscillograph as jerk. 

This procedure of using accelerometers has merit in that 
it permitted developing the instrumentation in steps. The 
first step was to develop a “flat response’ measurement of 
acceleration from one cycle per second up to 6 to 8 cycles 
per second, but then cut the amplifier off very sharply at 
higher frequencies. The amplifier was modified with in- 
serted capacitors so as to reduce the high-frequency response. 


OER dh 


eit —— y 


Field test in progress 


Gaileinied as se 


Pewee oe = rr re a een ean rns RE ea eh if 
CC 
: ‘ 
ee | 
i 
' 
t 
al 
¥ e 
= 
Z 
bs 
’ a 
“ 
¥ 
— 
oe | 
ES es nine eeemeeeimtin, : 
= i 
5. > = > = 3 : Be be TOE cated res : - : G 
———L—=_ ll PS 
- ¥ey Bet eee: ; . Phen, ‘ 
[le |e ee has ~ ee ey 
—— i Be ey a ied : , . 
a ee i ata Be ee f PB -. 
ci d co Sg som af 1. one ; 
ee eke 4 Ae 4 
% eee sp ee : i ac ke ; 
b Rt RS pee eee { 
3 i ities iS 4. ee re es j 
a ae a ee - é 3 | 
| | 
be lke 
| a 673 
: 
_ 
” et Sei Teer ee! ee =f 4 ee eee. Pen may, Ml Sn Ne ote pa ne ier Ba hy ’ 


The capacitor locations and values used are shown in Fig. 1. 
The dotted lines indicate the connections added to the orig- 
inal circuit. The dotted lines indicate the connections added 
to the original circuit. The values indicated give a ‘flat’ 
response to 7 cps and then attenuate rapidly for higher 
frequencies. 

The actual filtering capacitors are mounted outside the 
amplifier. The connection points in the circuit are brought 
to a microphone connector plug so that the filter circuit may 
be added or removed readily. 

At these low frequencies the voltage across the ter- 
minals of the oscillograph pen motor is proportional to pen 
displacement on the chart. Therefore, a voltage proportional 
to acceleration is available. A differentiating circuit con- 
sisting of a capacitor and resistor was connected across these 
terminals. The voltage across the resistor was then amplified 
with a high gain d-c amplifier and recorded on the adjacent 
channel. 

Consider the following electrical circuit relative to opera- 
tion of an electrical differentiating circuit: 


in which e=instantanteous voltage and /=instantaneous 
current. This relation shows that the current in a capacitor 
is proportional to the derivative of the applied voltage. In 
order to ‘sample’ or record this current, it is necessary to 
insert a small resistance in the circuit so that a voltage may 
be obtained which is proportional to and in phase with the 
current. If the impedance (Xc) of the capacitor is ten to 
twenty times as large as that of the resistance, the capacitor 
will govern the current in the circuit and the above equa- 
tion will be very little in error. 


Following is the complete derivative circuit: 


if x.) R inc Se 
dein 


out = *R=RC = 


es 
helt 


If the input terminals are connected to the pen motor 
terminals of the acceleration channel, the output voltage is 
a voltage proportional to the derivative of the input, or the 
desired “‘jerk’’. Actual test showed that considerable noise 
(random signals) was present in the acceleration amplifier 
output. To eliminate this from the jerk record a low pass 
filter was connected to the output of the differentiating 
circuit. 


| 


C1=0.08 pt Co=0.55 pf  Cy=0.16 pt 


Fig. 1 Circuit changes for low-frequency response 


Filter circuit 


Differentiating circuit 


Another requirement of the above circuit is that the in- 
put impedance be large enough so that it does not over- 
load the acceleration amplifier. It was found that a capacitor 
of 1 microfarad and a resistor of 1000 ohms were suitable. 


Since our is very small, a Brush BL 932 amplifier is used 
to amplify the signal and record it on an adjacent channel. 


The following is a complete diagram of the system: 


| Aecatercmnter | | aspuisier 
Filter 
circuit 


Calibration of Jerk Instrumentation 


The calibration of this equipment is a problem unless 
either a vibration table or a low-frequency function genera- 


Differentiating 
circuit 


Recording equipment in the station wagon consisted of a six-channel oscillograph, accelerometers and integrator control box 
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tor is available. In order to check the entire system including 
accelerometer, a vibration table is necessary. 

If the acceleration section is known to be correct, then 
a low-frequency oscillator may be used to feed a constant 
known frequency to the final d-c amplifier of the accelera- 
tion channel. The gain may be adjusted so that the pen 
executes a representative calibration for measuring accelera- 
tion. If the amplitude and frequency of the acceleration- 
channel signal is known, then the magnitude of the jerk 
trace may be calculated. For example, set oscillator output 
for 3 cps and adjust gain of accelerometer amplifier so that 
the peak value of the resultant sine wave is 10 lines deflec- 
tion. Assume that 10 lines represents 1 G of acceleration. In 
terms of a mathematical equation, then 


Acceleration= 1G sin(2x X 3)t 
jerk=1G (22 X 3) cos(2m X 3)t 
=6nG cos(2m X 3)t. 


The amplitude of the jerk trace in the adjacent channel 
is 6wG_ per second. The gain of the jerk amplifier may be 
adjusted accordingly to give the desired magnitude of de- 
flection. If the amplifier amplification for this condition is 
noted, then the calibration for any future operation may be 
readily calculated. 


Test Procedures 


Even though a jerk trace is available, there is still a need 
for a carefully planned program of testing in order to 
keep the evaluation on an accurate quantitative basis. The 
purpose of the testing will to a great extent govern the pro- 
cedure used in setting up the test work. 

If a frequency response check of a seat suspension is de- 


sired, then a vibration table is required and the use of jerk- 
measurement instrumentation will be desirable when the 
seat suspension introduces harmonics into the resultant 
vibration. 

If a check of riding comfort is to be made using a tractor, 
then a test track with some form of permanent obstacles 
should be available. If minute changes in a suspension are 
to be made and evaluated accurately, or if reaction to certain 
types of bumps is to be studied, it is important that these 
variations be tested under identical conditions. 

It has been found desirable to make three pairs of rec- 
ords of acceleration and jerk when testing a seat on a tractor. 
One record of tractor frame acceleration and jerk, a second 
record of seat suspension acceleration and jerk, and a third 
record of acceleration and jerk at the operator's shoulders 
or other body location. The acceleration record is of little 
value from a comfort standpoint; however, it will give evi- 
dence of nearness of operator being tossed from the seat. 

The tractor frame record establishes the roughness of the 
course travelled and determines the consistency of the test 
track effect. It also permits an indexing to evaluate the effect 
of individual bumps. The measurement at the seat location 
will record the output of the seat suspension. The operator 
record will give the actual jerk experienced. 

With the operator transducer location a great unknown 
enters which is difficult to evaluate. Proper placement of 
the pickup on the operator is a variable which has not yet 
been established. It is not precisely known just which part 
of the human body is the first to register discomfort. If this 
were known, then placement of the pickup near this location 
would probably be desirable. As a compromise, and assum- 
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ing that comparative or proportional results are obtained, the 
pickup may be fastened rigidly to the operator in the vicinity 
of the shoulder blades. 

Another variable which accompanies the pickup loca- 
tion on the operator is the ability of thie operator to sit stiff 
or to sit relaxed. A different record will result with the two 
postures. This is very undersirable and will nullify much 
test work. For some types of test the operator may be re- 
placed with an equivalent amount of dead weight and a 
record of the effect of the seat suspension only will be 
available. 


Use of Integrators 


Another procedure, which utilizes electrical integrators, 
permits actual field testing of seating comfort. The use of 
electrical integrators in conjunction with a rectifier circuit 
produces an average reading of jerk magnitude over a period 
of about two minutes. With a tractor speed of 4 mph a 
distance of slightly more than 700 ft is covered. It is reason- 
able to assume that in this distance an operator can assume 
a natural composure. This will be especially true if a hun- 
dred feet or more is travelled before turning on the instru- 
ments. With this distance of run, and the taking of inte- 
gtator readings, the actual terrain need not be as exact as 
when evaluating instantaneous values with runs of short 
duration. Thus a relatively uniform field can replace a 
test track. 

The electrical integrators are instruments which give 
indirectly the area under the traces recorded. They are very 
simple in construction consisting of a moving coil in a mag- 
netic field restrained from turning by means of a powerful 
magnetic dampener. The torque and resultant velocity of the 
moving coil is proportional to current input. The accum- 
ulated reading on the dial is proportional to current and 
time. If the time for a run and the integrator constant are 
known, the average current may be calculated. The integra- 
tors are connected to the pen motor terminals so that input 
current is proportional to pen deflection. 

Since the jerk trace will contain both positive and nega- 
tive values, the integrators if connected directly would be 
adding and subtracting continuously. With a full wave 
rectifier connected between the pen motor and the integrator, 
as shown in the following figure, the integrator will add 
both the positive and negative areas. 


Rectifier t ° 
| Pesce | | ssearetor 


The following complete block diagram of the circuit is 
shown for one location of measurement. 


| teceeromter| 
Filter Differentiating 
circuit circuit 


Rectifier 
cw  sterator 


At the end of a run, when the integrators are used, the 
average deflection or average value of jerk may be calculated 
by a simple slide-rule calculation. With the average value of 
jerk available from three different locations, the data may be 
set up in purely numerical form. For instance, the average 
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magnitude of jerk of the seat divided by the average for 
the chassis gives a constant which may be called the ratio of 
jerk reduction offered by that seat suspension. The average 
amount of jerk received by the operator divided by the 
chassis average jerk gives a ratio of the over-all reduction in 
jerk. If a sufficient number of replications are made, the 
comfort of a specific tractor seat may be expressed in nu- 
merical form. 


Since there is a level of jerk which is considered “‘toler- 
able’, another level considered “slight discomfort’’, etc. 
(according to Haack), it may be desirable to determine the 
average amount of jerk which exceeds a certain level. This 
is easily done by biasing of the rectifier so that no current 
reaches the integrator until the jerk pen deflection exceeds 
a certain value. This may be done by inserting an opposing 
voltage (Fig. 2) obtained from a battery in the output 
circuit of the rectifier. To adjust this bias, the recorder pen 
on the particular channel is deflected to desired cut-off value 
by unbalancing the amplifier. This sends a current through 
the integrator and may be observed on a meter connected in 
parallel (Fig. 2). Increase bias until this current is just zero. 
No smaller amount of current will reach the integrator. 
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Fig. 2 Rectifier circuit 


This bias procedure tends to separate two seat suspen- 
sions which have the same average amount of jerk. How- 
ever, one would be in the tolerable zone much of the time, 
whereas the other might operate through quite a range of 
values and frequently enter the discomfort area. 

As previously stated, this paper merely outlines a tech- 
nique of instrumentation and many variations are possible. 
The information desired will establish how the test pro- 
gram is set up. It is believed that the field test with inte- 
gtator readings described in this paper gives an objective 
answer in the measurement of seating comfort. 


Simplified Procedure for Sampling Soil Moisture 


Homer A. Weaver 
Assoc. Member ASAE 


igen use of rigid metal containers for routine collection 
of soil moisture samples involves several tedious and 
time consuming procedures. Where precise results are desired, 
net soil weights may usually be determined only after sub- 
tracting container weights from gross measurements. Such 
containers must be individually weighed and marked, and, 
after using, must be cleaned. They usually become unservice- 
able after fifteen to twenty determinations and should be 
discarded. 

The use of commercial standard weight aluminum foil 
to enclose soil samples instead of metal boxes recently has 
proved satisfactory in irrigation research underway in Ala- 
bama. Tests have been limited to collection of samples of 
6-in length obtained with conventional tube type sampler, 
having a %4-in diameter. The sample is placed in the center 
of a 6-in square sheet of foil and the corners are then pulled 
up together tightly to form a seal against loss of moisture. 
The sample thus enclosed is placed in a metal tray having 
sides high enough to prevent physical damage and wide 
enough to permit placement of a single file of four to six 
samples. Thus, several consecutive soil depths may be 
represented in orderly arrangement within a given tray. This 
procedure eliminates the necessity for individually marking 
each sample and requires only that the tray be identified. 
With reasonable care the samples may be moved safely from 
the field to laboratory for weighing. No measureable loss of 
moisture may be expected if the samples are weighed within 
4 hrs after collection. Before placing in an oven to dry, the 
corners of the foil should be pulled away from the soil to 
allow moisture to escape. 


This article prepared expressly for AGRICULTURAL ENGINEERING 
in cooperation with the Alabama Agricultural Experiment Station. 
The author—Homer A. WEAVER—is agricultural engineer, Soil 
and Water Conservation Research Branch, (ARS) U.S. Department 
of Agriculture, Alabama Agricultural Experiment Station, Auburn. 
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Aluminum foil replaces metal con- 
tainers to simplify soil sampling 


Aluminum foil is uniform in weight, which allows for 
adjustment of laboratory scales to a common tare weight 
for all samples. This eliminates the necessity for computing 
net soil weights. It is recommended that direct reading scales 
sensitive to 0.1 gram be used where large numbers of 
determinations are to be made. 

The present retail cost of aluminum foil is approximately 
one-fourth cent per 6-in square sheet. This low cost makes 
it possible to discard the foil with the soil sample eliminat- 
ing the need for cleaning and storing. 


Soil samples are wrapped in 6-in square aluminum foil for 
simplified handling 
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Compaction Patterns of Smooth Rubber Tires 
William R. Gill and Carl A. Reaves 


to determine the soil compaction pattern of experi- 

mental tires and correlate the compaction pattern with 
the soil physical properties as they are represented by lab- 
oratory determinations of static compressibility, shearing 
strength, moisture content and bulk density. Compaction 
was effected by two tires having widely different character- 
istics; One was a smooth 11-38 rubber tractor tire and the 
other a very large smooth, highly flexible rubber tire de- 
signed for military purposes—the Rolligon. 

The smooth 11-38 tractor tire was selected to eliminate 
the uneven application of pressure to the soil by lugs. The 
tire was normal in all other respects and was operated on 
the tire testing apparatus at the USDA Tillage Machinery 
Laboratory, Auburn, Ala. This apparatus consisted of an 
Oliver Standard Model 70 tractor suspended in a frame 
which operated from the rails at the edge of the bin and 
allowed the tire under study to bear on the soil. It is des- 
cribed by Reed and Berry (1)*. Arrangements on the test 
car permitted the tire to be rolled freely as an unpowered 
transport wheel while the measurement of the draft required 
to pull the tire over the soil was recorded by a recording 
dynamometer. 

The Rolligon, a large flexible ellipticai-shaped rubber 
tire 60 in wide with a 42-in diameter, was designed as a flo- 
tation wheel to be used on snow or soft ground. This tire 
was supported at the ends by an axle which was coupled to 
the main supporting frame. Loading was done by weights 
carried in a box on rollers which rode on the tire. The roll- 
ers, mounted in frictionless bearings along the bottom of the 


Tes article is a report of a study which was conducted 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 


The authors—WILLIAM R. Gitt and Cart A. REAVES—are, re- 
spectively, soil scientist and agricultural engineer, USDA Tillage 
Machinery Laboratory, Auburn, Ala. 
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*Numbers in parentheses refer to the appended references. 


160 
INTERMEDIATE ORY 
SOI DEPTH 
1.50 (INCHES) 
° 
° 
y 
z= 140 
° 
> 
(‘< 
2 
é 1.30 
ray 
= 
~ 
> 
r) 


° bs) 10 «615 ° 5 io 8 ° 5 10 6 20 
OISTANCE FROM CENTER OF TIRE PATH (INCHES) 


Fig.1 Soil bulk densities resulting from compaction by 11-38 


Assoc. Member ASAE 


Increased use of larger and more powerful farm 
machinery, and reports of decreases in crop and 
fruit production attributed to soil compaction, have 
caused engineers at the USDA Tillage Machinery 
Laboratory to conduct a research project for 
determining the relationship between the manner 
in which pressure is applied and the resultant soil 
compaction 


box so that they were parallel with the long axis of the tire, 
transferred the weight of the box directly to the tire. 


Methods 


Hiwassee sandy loam was selected for these compaction 
studies. The physical characteristics were based on the oven- 
dry moisture percentage as follows: one-third atmosphere 
tension, 8.0; 15 atmosphere tension, 5.4; lower plastic limit, 
14.3; upper plastic limit, 16.6; and sticky point, 16.0. The 
mechanical composition of the soil was: Clay <0.002 mm 
16 percent, silt 0.002-0.05 mm 10.9 percent and sands 
>0.05 mm 73.1 percent. The soil was repeatedly rotary 
tilled and showed little resistance to a probe to a depth of 
17 in. In order to achieve a more dense soil and to remove 
inhomogeneous lines which occurred between adjacent paths 
of the rotary tiller, the soil was tilled at right angles to the 
direction of the rotary tilling to a depth of 17 in by means 
of a special cross-tilling device. Bulk density, moisture sam- 
ples, and continuous penetrometer resistance measurements 
using methods described by Jamison et al (2) and Reed (3) 
were taken periodically to determine the uniformity of soil 
preparation. Asa final operation the soil surface was smoothed 
gently by a straight-edged rail suspended from the cross-tiller 
car at the time of the last cross tilling. The smoothing caused 
an increase in density at the surface of the soil which was 
measured by sampling. The bin was divided crosswise into 
three sections and a plot of 70 ft long laid out in each sec- 
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Fig. 2 Soil bulk densities resulting from compaction by the Rolligon 


smooth tractor tire at three different moisture levels tire at three different moisture levels 
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Fig.3 The average increases in bulk density over the average 
original bulk density caused by compaction of tires 


tion. The bin was covered between operations to prevent 
natural rainfall from altering the soil moisture. On August 
5, 1955, the 11-38 smooth tractor tire and the Rolligon were 
each rolled over the soil a distance of 70 ft as unpowered 
transport wheels to compact the soil. Measurements were 
recorded as follows: For the 11-38 tire, tire pressure 12.00 
psi, load on the tire 2440 lb, draft 290 lb; for the Rolligon, 
tire pressure 5.75 psi, load on the tire 500 lb, and draft 510 
lb. The soil moisture was the driest of the three treatments 
at the time of compaction and averaged 1.0, 5.2, and 7.5 per- 
cent for the 1, 7, and 13-in depths. 

On August 26, 1955, the two remaining plots were 
wetted throughout the profile by a sprinkler car application 
of 4 in of water to the surface of the soil. After several days, 
during which drainage took place, the soil was compacted on 
a second plot by each of the tires in the same manner as on 
August 5. The draft on this occasion was 380 lb for the tire 
and 685 lb for the Rolligon. The soil moisture of this plot 
was the wettest treatment and averaged 5.5, 9.3, and 11.0 
percent for the 1, 7, and 13-in depths. The last plot was 
permitted to drain and evaporate moisture until October 12, 
1955, when a condition of intermediate moisture existed. 
Compaction was again effected by the two tires and the 
draft was recorded as 275 lb for the tire and 485 lb for the 
Rolligon. The moisture content at this time was 3.0, 7.3, 
and 9.5 percent for the 1, 7, and 13-in depths. 

In each case, before and after compacting the soil at each 
different moisture regime, measurements were made of bulk 
density and moisture. Samples after compaction were taken 
at 3-in intervals across the path of the 11-38 tire and at 2-in 
intervals downward to a 13-in depth. Sample sites were in 
quadruplicate for each regime of soil moisture. The Rolligon 
path was sampled starting at one edge and continuing across 
the path into a zone of non-compaction on the other side of 
the path. This sampling was also in quadruplicate at 3-in 
intervals and at 2-in intervals to a 13-in depth for each 
regime of soil moisture. 

The greatest uncertainty was the estimation of the pres- 
sure which was applied to the soil by the tires. Because of 
the rigidity of the sidewalls, the internal pressure of the tire 
cannot be used as the contact pressure unless a tire has the 
flexibility found in the Rolligon. A device is not available to 
measure the pressures in the soil due to uncertainties which 
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Fig. 4 Confined compressibility curves of the Hiwassee sandy loam 


arise because of arching of the soil when a foreign body is 
introduced. As an indirect estimate of the magnitude of the 
pressures applied, the area of contact was measured for the 
tires on a rigid flat surface. The areas measured for the two 
tires in this manner were 136 sq in for the 11-38 tire and 
912 sq in for the Rolligon. Considering the loads and the 
areas, the pressures applied to the soil by the tires would 
be 18.0 psi and 5.5 psi, respectively. It was recognized that 
the area of contact while the tire was rolling in the soil was 
quite different so that estimates of this contact area were 
made for the tires in the soil. The tires were rolled as usual, 
then stopped and quickly raised from the soil. The final 
impression was visible on the soil and the depth of the final 
impression was then measured on a horizontal grid system 
at ¥2-in intervals. Areas of contact of 213 sq in for the 11- 
38 tire and 1200 sq in for the Rolligon were measured on 
the soil at the intermediate moisture content. The average 
pressures applied by the tires as calculated from the loads 
and using these areas were 10.5 psi for the 11-38 tire and 
4.1 psi for the Rolligon. These pressures were average pres- 
sures, since the pressure under the tire was not equal at all 
points of contact. For example, along the sidewalls there 
was contact but the vertical component of pressure carried 
by the sidewall was extremely small. It must also be kept in 
mind that the area of contact is a function of soil moisture 
and density. The draft measurements of the tires at each 
moisture regime reflect this difference to a degree. 


Results 

The application of pressure to the soil by the tires re- 
sulted in an increase in the bulk density, /.e. compaction of 
the soil. Compaction patterns are shown in Figs. 1 and 2 
for each of the three moisture regimes. The greatest increase 
in density occurred directly beneath the tires and at the 
highest moisture content. In the case of the dry regime, 
the initial density of the soil was greater at the surface than 
at the lower depths. Compaction by the tire was not suff- 
cient to change this condition. Irrigation of the intermediate 
and wet plots reversed this condition, presumably by trans- 
portation of some soil materials downward through the 
profile. The series of smooth curves in Figs. 1 and 2 repre- 
sent graphically the average densities at each depth across 
the paths of the tires. The increase in density at each 
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Fig.5 Pattern of pressure distribution in pounds per square inch 
under tires as measured from soil compressibility measurements 


sampling site over the original density was then plotted in 
Fig. 3 and it was noted that a zone of maximum increase 
occurred in a band 7 to 11 in beneath the tires. While the 
results are shown only for the intermediate moisture regime, 
they reflect the general pattern of the other regimes. 

It must be pointed out that compaction of the soil was 
caused by the total forces applied to the soil by the tire. In 
this case, other than the total load, the only major force was 
the horizontal force which was measured as the draft of the 
tire. The draft was a measure of the rolling resistance of the 
wheel on the soil. Asa rule, slippage occurs between the tire 
and the soil whether the tire is being rolled freely as an un- 
powered transport wheel or whether it is powered. In either 
event there would be a tangential force applied to the soil, 
the direction depending upon whether the wheel was pow- 
ered or unpowered. This force would also be effective in 
causing compaction. The pressures applied to the soil by 
the 11-38 tire have been estimated as 1.3 psi due to draft 
(275 lb draft/213 sq in area) and 11.0 psi due to load 
(2440 lb load/213 sq in area) making a total of 12.3 psi. 
For the Rolligon these values were 0.4 psi due to draft 
(485 Ib draft/1220sqin area) and 4.1 psi due to load 
(5000 Ib load/1220 sq in area) totaling 4.5 psi. 

The compressibility of the soil as determined by static 
confined compression tests in the laboratory on undisturbed 
soil cores taken from the plot at the time of the compaction 
of the soil at the intermediate moisture content is shown in 
Fig. 4. The nature of the curves indicates that increasing 
moisture contents resulted in increasing compaction for any 
pressure and that compaction was still taking place at pres- 
sures of 60 psi. These compressibility relationships were 
used in an attempt to evaluate indirectly the pressure re- 
quired to compact the soil in the tire paths. This type of 
evaluation (Fig. 5) shows that a considerably greater pres- 
sure than that applied by the Rolligon caused compaction 
of the soil. 

The importance of the horizontal compactive forces in 
the soil as well as the vertical forces can be shown by Fig. 6. 
A series of cracks, i.e. planes of weakness, are shown in the 
bottom of a tire impression made by the 11-38 tire on the 
wettest moisture regime. Similar cracks were found in the 
Rolligon impression but the spacing between the cracks was 
materially wider. These planes were created by the hori- 
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Fig.6 Close view of cracks in the tire path showing the curved 
nature resulting from horizontal forces being applied to the soil by 
the tire. Movement of the wheel is shown from right to left 


zontal forces applied to the soil by the tires. With drying, 
the cracks became pronounced and were observed; however, 
their location marks incipient weaknesses in the structure 
which were caused by forces from the tires. Since the 
tires were used as unpowered transport wheels, the shape of 
the breach indicates that strain occurred in the direction of 
the movement of the tires at the rear of the tire-soil con- 
tact area. 

Sohne has suggested (4) that the contact area of the 
tire be divided into 25 sections and that each section be 
assigned to bear a definite percentage of the load. The in- 
stantaneous pressures under a tire presumably occur in a pat- 
tern similar to that depicted by Sohne. However, in a final 
analysis a point in the soil beneath the tire is subjected to 
an increasing pressure until a maximum is reached; then 
the pressure decreases as the tire passes over that point in 
the soil. Considering the maximum pressure applied by the 
tire as the main compacting factor would then enable one 
to evaluate compaction without accounting for the instan- 
taneous uneven pressure distribution under the tire since the 
rate of pressure application would be a constant for any 
given set of conditions. However, the entire stress pattern 
must be considered in the study of compaction at those 
points not under the center of the tire path. 

The data shown in Fig. 5 also show that based on static 
compaction data it would appear that the pressure required 
to compact the soil immediately beneath the tire was less 
than that required to compact the zone 7 to 11 in below the 
surface. Laboratory measurements have shown that elastic 
rebound is extremely small in this soil. Deformation is 
therefore considered permianent and any small decrease in 
soil density caused by rebounding of the soil upon the re- 
moval of the applied pressures would not account for the 
irregularity of the apparent pressures. This situation could 
possibly be caused by more pressure in the soil beneath the 
tire which would prevent compression of the soil in that 
zone and transmit the pressure to greater depths. This seems 
an unlikely explanation for the dry and intermediate cases 
where the soil moisture was fairly low. 

Since it is known from theory that the actual pressure 
must be greatest at the surface and that it must decrease with 
increasing depth, another possible explanation for the con- 
dition observed may be that the soil was loosened in some 
manner by the passage of the tire. Jamison et al (5) ob- 
served this to be true in the case of a powered wheel. This 
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could occur in an unpowered wheel as a state of shear pro- 
gressing immediately behind the tire where the pressure was 
released from the soil. The shearing strength of the soil 
immediately beneath the tire would be at a maximum as a 
result of the forces applied by the tire so that it would sup- 
port the load without movement. At the point where the 
tire would leave the soil, the shearing strength would be 
decreasing rapidly. Measurements of movement in the soil 
during the passage of a tire may assist in the solution of this 
question. 

It would be highly desirable to relate the increase in soil 
density with the pressure applied to the soil by a tire and to 
be able to predict the amount of compactibility utilizing soil 
values such as shear, static compressibility, etc. The data 
shown in Figs. 1 and 2 indicate that the increase in bulk 
density due to the compactive pressures of the soil is de- 
pendent upon the position in the path of the tire as well as 
the depth. This possibly results from the different degrees 
of confinement experienced by the soil and the possible dis- 
turbance of the soil by the passage of the tire. The flat na- 
ture of the zones of equal density increase indicates that soil 
movement is generally downward but that some lateral 
movement does take place. 

Since the density at any given point is affected by its 
location with respect to the center of the tire path as well 
as the depth, the effect of the area over which a unit pres- 
sure is applied to the soil should be studied as well as the 
magnitude of the pressure. Figs. 1 and 2 indicate that com- 
paction under the Rolligon, where a lower pressure is 
applied over a larger area, is in general about the same as 
that under the 11-38 tire where a higher pressure is applied 
over a smaller area. The nature of the static compression 
curves indicate that compression continued to take place at 
a pressure of 60 psi, thus additional increases in load on 
either of the two tires should have caused additional com- 
pression of the soil. Bodman and Rubin (7) have shown 
that the soil density increased with shear as well as compres- 
sion. Their data indicate that a more complete destruction of 
air-filled pores was achieved by compression plus shear than 
was achieved by compression alone. It is evident that addi- 
tional studies will be required before unconfined shear and 
compression, as found under the dynamic conditions of com- 
paction by a tire, can be correlated adequately with static 
compression and shear tests as performed by laboratory 
methods. 

Osterberg (8) summarized work on the bearing capacity 
of soils that showed that size of the bearing surface was im- 
portant as well as the unit load which was applied by the 
surface. Data indicated rigid circular bearing plates 10, 20, 
30, and 40-in in diameter settled by increasing amounts un- 
der a given unit pressure. When the data were plotted in 
the form of unit pressure versus the ratio of settlement to 
diameter of the bearing plates, the curves of the 20, 30, and 
40-in plates coincided and settlement in these plates was 
greater than that of the 10-in plate. 

Considering increased settlement to be synonymous with 
increased compaction, it might be assumed that a maximum 
machine load and tire size may exist above which detrimental 
compaction would take place even though the unit load 
was reduced to what presently appears to be a satisfactory 
pressure. Stated differently, if a set minimum soil compac- 
tion is essential for economic crop production, design of 
heavy machinery may have to start with the load which can 
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be borne by the soil without detrimental compaction rather 
than by starting with a load chosen on an engineering basis 
of power and weight which would have to be borne by 
the soil. 

Taylor (6), discussing building foundations, has illus- 
trated how a maximum in allowable bearing intensity of 
soil under a footing is related to the breadth of the footing 
for a given maximum settlement and how the maximum oc- 
curs at some intermediate breadth of footing. Data secured 
here indicate that in the case of a dynamic system such as a 
rolling tire, a similar relationship between the unit pressure 
and the area over which it is applied may exist. Establish- 
ment of such a relationship would provide a basis upon 
which to design machinery from a viewpoint of minimum 
soil compaction characteristics. The relationship would also 
provide a basis upon which to correlate soil compaction 
with soil physical properties as measured by shear and 
compressibility. 


Summary 

A study was made of the compaction patterns of two 
smooth rubber experimental tires in Hiwassee sandy loam. 
A smooth 11-38 tractor tire and a large Rolligon (military 
flotation type tire) were rolled over the soil at three different 
moisture conditions to compact the soil. Bulk density 
samples were taken on a grid pattern so as to secure the 
soil compaction pattern under each of the conditions. Many 
difficulties were encountered when attempts were made to 
relate soil compaction to the compactive pressures by tires 
to the soil. Measurement of the contact pressure is difficult 
and not yet satisfactorily measured; yet, given this pressure 
in the soil, other complicating factors remain. 

At certain moisture contents the compressibility of the 
soil and the mechanical strength of the soil may vary due to 
pore pressures; hence, for any given compactive pressure, 
a series of densities and strengths could exist for any par- 
ticular soil. It is also expected that the duration of applica- 
tion of the compacting pressure as influenced by the speed 
of travel would also affect the resultant compaction so that 
establishment of relationships is expected to be difficult. 
Movement of the wheél over the soil may cause a loosening 
of the soil. Attempts to relate instantaneous pressures meas- 
ured under a tire with soil conditions existing after the tire 
has passed probably should take into consideration a record 
of the movements in the soil. 

Soil compaction depends upon shear as well as pressure. 
When different degrees of confinement at different locations 
and depths under a tire, different amounts of compaction are 
expected for a given uniform pressure applied to the surface 
of the soil. 

Soil compaction results fr2m horizontal forces caused by 
thrust as well as from vertical forces caused by loading. ‘The 
importance of the horizontal forces applied to the soil by 
the tires antag by a strain of the soil in the direction 
of the applied’ force. An estimation of the pressures applied 
to the soil by tires through simple load and contact area 
measurements was considered inaccurate since it neglected 
horizontal forces applied to the soil by the tires. Also, the 
pressure under the tire was not applied uniformly to the 
soil in the case of a normal rigid tire. It is possible that 
a maximum load and tire size exists for this soil, if allowable 
soil compactibility is to be used as a basis of tire design. 


(Continued on page 684) 
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Soil Preparation for Meadow Crops 
John A. Slipher 


Member ASAE 


N THE preparation of soil for meadow crop production, 
I the supplying of two needs is implied—a seedbed and a 
rootbed. To grow any crop the physical manipulation 
of the soil must serve two distinct ends: (a) provide a 
physical environment optimum for the germination of 
seed and development of the seedling, and (4) create a root 
zone having physical properties and behavorisms favorable 
to root advance and to sustaining life and functioning ca- 
pacity throughout the intended duration of the crop. 


Unlike Requirements 

Not unexpectedly, unlike crops require unlike seedbed 
specifications, and unlike rootbeds. Recognition of that 
fundamental implies the need of applying different tillage 
techniques or more or less intense manipulation of a given 
tillage process for purposes of fitting land for meadow crop 
as contrasted to tillage patterns for rowcrop culture or small 
grain culture. 


Before setting about to manipulate the soil for purposes 
of germinating the seed or growing the plant, we need to 
recognize the requirement peculiar to meadow-crop species: 

e A singular trait characterizing most, though not all, 

meadow-crop seeds is their smallness of mass and 
limited energy output in the seedling stage. 

¢ With small size is limited surface area of seed with 

which soil material can make contact to induce germ- 
ination. In like measure, the seed’s minute charge of 
energy material means that the aerial member of the 
seedling can traverse only a thin covering of soil. 


Both of these singular features of meadow-crop seed 
impose the need of refined and sharply adjusted specifica- 
tions in the physical make-up of the seedbed. By contrast, 
these would obviously stand at the opposite extreme of a 
pattern optimum for corn, a large seed of extensive surface 
area and packed with much germinal energy capacity, in fact 
enough to drive its aerial shoot through three inches of soil 
in gaining emergence. 


Paper presented at a joint meeting of the American Society of 
Agricultural Engineers and the National Joint Committee on 
Grassland Farming at Roanoke, Va., June, 1956. 


The author—JOHN A. SLIPHER—extension soil conservationist, 
Ohio State University and Soil Conservation Service, U.S. Depart- 
ment of Agriculture. 


Soil properties and preparation methods 
are analyzed objectively in an effort to 
establish the “hallmark” of a correctly 


fitted soil for meadow crops 


To behave properly toward the needs of meadow-crop 
seeds, a seedbed would need to have these specifications: 
¢ Many and intimate contacts of soil with much of the 


seed surface in order to convey uninterrupted flow of 
moisture and heat. 


e A consistency of the soil above and around the seed 
that permits unhampered emergence and development 
of the seedling. - 


e An unbroken contact with the rootbed in respect to 
continuity of moisture film, air ventilation, and pene- 
trability for root advancement. 


Of significance in connection with this paper is the 
recognition that the seedbed serves briefly—a few days only 
—but that this in no sense detracts from its essential func- 
tion. The rootbed, on the contrary, must perform continu- 
ously throughout the life spar of the crop. In the case of 
meadow crops, that span is comparatively long as contrasted 
with the duration of the rootbed under commodity crops. 
There may be a causal connection between the disappointing 
short life of some meadow crops and attention to rootbed 
design. That question may merit investigation. 


Soil Properties Basic in Processing of Soil 


The texture, or size of soil particle, must be recognized 
as a fixed or unchanging property of soil. The more com- 
manding feature, however, is the behaviorisms to which tex- 
ture gives rise. Man cannot in normal management prac- 
tices change the textural character of a given soil, but he can 
do much to modify some of the behaviorisms arising from 
this property. 

Of great concern are (a) his selection of the type of 
meadow crop most applicable to the situation and (4) his 
design of practices appropriate to physically fit the site toy 
the crop. 


CHART 1— RETENTION OF FIELD MOISTURE 


weak, droughty 


Meaning of PROFILE NUMBER 
Profiles Profiles 


6 Immature soil; shallow; 
16-18"; moisture capacity 


4 Desirable drainage; 


very limited. moderately deep. 

5 Well-drained by underlying 3 Imperfectly drained; aera- 
gravel or porous material; tion slightly short of 
droughty. "par"; mild mottling. 
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moderate moisture capacity; 


eA | lip her 
Profiles Profiles 
2 Poorly drained; aeration 7 Dark THE CORN SOILS: 
less favorable than in 3; 
more mottling; nutrients 8 Darker jf excel in mois- 


less available. 


9 Darkest) ture capacity. 
1 Each feature more acute 


than in 2. 0 Organic -- peat or muck 
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CHARY 2 


6 5 4 


2 


crumb: weak crumb: modest strength crumb: 


——_—  —_— 


gentle tillage 
aim: large crumbs 


least gentle tillage 


aim: medium crumbs aim: 


J. Slipher 


due to water-logging 
--drain &/or terrace 


Moisture content and its coexistent complement—air ca- 
pacity—are dominated by texture. In fact, this relationship 
has long been appreciated by the tiller of the land in the 
well-established terms—“‘heavy soil,” “‘light soil,’ ‘‘dry soil,” 
“droughty soil.’ While these terms are broad and mark 
extremes of the moisture spectrum, the principle has been 
adopted in soil science to classify soils into useful and recog- 
nizable groups. On the basis of performance toward mois- 
ture, soils have been grouped into ten categories, known as 
the Bushnell ‘‘drainage profiles." These appear in the ac- 
companying Chart 1. For convenience in ready usage, they 
are generally designated by numeral as shown in the chart. 

On evaluating the several profiles for adaption to 
meadow-crop requirements one is impressed with 

¢ The weak capacity of profiles 6 and 5, suggesting the 

advisability of a large ratio of deep-rooted legume to 
grass for such situations. 

¢ The great retentiveness of profiles 7, 8, and 9, imply- 

ing equal suitability to legume and grass. 

¢ The intermediate capacity of profiles 4 and 3 would 

perform intermediate between the foregoing groups 
and the advisability of a larger fraction of grass than 
on profiles 6 and 5. 


Modifiable Properties Basic in Physical Processing 

Aside from moisture retentiveness, other major features 
are associated with each drainage profile, notably, aeration, 
denseness, and susceptibility to structuralization. Of these, 
we are most concerned about the last—structure. These three 
the farmer can modify, very substantially in most situations. 
His results can be good if the effort is based on design and 
carried out objectively. His experience in modifying soil 
physically may be and, likely will, be bad and disappointing 
if his management fails to follow the limitations inherent in 
and imposed by the weakness of the particular soil involved. 

It is not amiss at this point to mention that, while the 
title of this paper does not imply it, actually the duty of 
soil manipulation is primarily to utilize the structure poten- 
tial of soil to set up a root environment that best favors 
the plant. 


Structure, Tilth, and Tillage 

In a soil mass it is normal for soil particles to cling to- 
gether in small clumps. On breaking the mass apart, it 
separates out into crumbs. The components of the crumb 
are individual mineral particles (and organic matter frag- 
ments) held together with weak and strong cohesion force. 
That force may arise from salts or coagulated colloid or 
humus. The crumb is the unit of structure. 
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few & feeble 


gentlest tillage 
large crumbs 


Guard crumb from collapse 


THE CRUMB AND ITS MANAGEMENT 


7 


“9 


crumb: many and sturdy 


Wetting and drying between till- 
ings. Aim: fine crumbs 


Guard crumb from collapse due to water-logging 
- drain, pump, or otherwise remove water 
= level to forestall ponding 


ebb © rise of tilth 


Susceptibility to structuralization varies as between soils. 
The greatest capacity to form a crumb unit is associated with 
soils possessing high collodial content, high humic content, 
a goodly lime content, good aeration and drainage, a liberal 
content of the clay separate. Soils of poor drainage, dom- 
inantly sandy, dominantly silty with absence of clay fraction 
are virtually structureless. Of worse concern is the fact that 
there is no means by which they can be induced to acquire 
structure. 

By and large, the power to develop crumb structure 
varies as between drainage profiles (see upper section of 
Chart 2). «-° 

Good structure makes possible good tilth. The two 
traits are not synonymous; nor does good tilth follow auto- 
matically from good structure. Tillage supplies the needed 
force to yield good tilth out of good structure. Tillage itself 
creates no crumbs but is the means of rearranging them to 


provide good tilth. 


Agencies Causing Formation of Crumbs 


In his manipulation of the soil the farmer may utilize or 
work through or concurrently with the following agencies 
to create structural crumbs: 

© Alternate wetting and drying. On drying, wet soil 

shrinks, the moisture film rupturing along planes of 
weakness in the mass. If there exists many such 
planes, there will arise many centers of contractions 
and correspondingly numerous granules. Repetition 
of the alternating process will ultimately reduce a 
hard stubborn clayey soil to a friable state. The bind- 
ing grip of attendant colloids, or salts, or lime play 
a part by hardening the crumb. 


e Addition of organic matter. Adding organic matter 
creates crumb formation. Leachings from the raw 
material or the humus from decay effect granule for- 
mation. Striking evidence of this is the prevailing 
good crumb structure found in profiles 8, 9, 0. Pro- 
files of scant organic matter content need to be stuffed 
with heavy charges of humus-making material during 
the cropping cycle. 

e Alternate Freezing and Thawing. A process that 
shatters the soil mass but impossible to harness for 
good. 

© Action by Roots of Sod Crops. By far the strongest 
agent creating structural crumbs are the roots of sod 
crops. Just how live roots cause crumbs to form is 
not evident. Legume roots affect structure throughout 
a deep mass; grass roots are confined to the upper 


AGRICULTURAL ENGINEERING * OCTOBER * 1956 


eee He eee ” Ml bis ; ie . 3 7 _ ain. s :- a 
ee iain. 
7 ee ol ' : = | . 
ei 
ee igs sa ages < Si Sei. dl 
: ee P| é 
© 
> nl 
: 2 
\ °o 
og be 
Rafat a. 
apes 2 
— © 
a 8 
ne 
Ye 
ae 
= % 
. — 
iw 
Ni : 
ae 
me ee 
ate. 
ae 
. _ 
one. 
— 
Payee 
ia 
a a 
eee J 
( 
ae 
eee * 
as 
=f 
wi oh 
ak P 
28 
es || 
oa 
pk eee ‘ 


6 
rapid; 


6 
greedy; 


rate nearly 
constant 


medieou s3 


loses rate 
slowly 


deceleration delayed 


Corrugate surface contourwise by tillage 


plow layer but their action is intense. Grasses yield 
finer and more rugged crumbs than do legumes. 
Cropping cycles having frequent and vigorous sod 
members offer promise of superior seedbed and root- 
bed when the land is again fitted for establishing a 
meadow crop. 


The Tilth Cycle 


Structure once created and tilth once established do not 
endure. Aging and deterioration set in early and continue 
until arrested. Ebb follows rise in a cycle. Weak crumbs 
succumb quickly and strong crumbs slowly to certain damag- 
ing forces. Among them may be cited prolonged or exces- 
sive rains, ill-suited tillage, defective drainage, impact of 
raindrops, and just plain aging—burning away of humus and 
the softening of colloids. 

Symptom of trouble shows first in the collapse of the 
fragile crumbs and extends to stronger ones in time. 

The hope of achieving good quality of crumb and 
superior tilth rests basically upon the potential inherent in 
the kind of soil. (See profile patterns aligned in Chart 2.) 
It is characteristic for some soils to give rise to weak crumbs; 
others to ones of sturdy quality. Then too some profiles 
yield few, others many crumbs, however active may have 
been the creating agencies. 


Optimum Manipulation 

In the fitting of seedbed and rootbed, the vulnerable 
nature of the crumb needs to be recognized. In the instance 
of soils in which the crumb is constitutionally weak, the till- 
age manipulation needs to be mild, infrequent, and sharply 
adjusted to the suitability of moisture content. For others 
more force, aided by alternate wetting and drying, may 
prove proper. What constitutes optimum manipulation and 
the advisable size of crumb are set forth in comparative 
fashion in Chart 2. 


Protect Durability of Crumb and Tilth 

Aimless and needless jostling of crumbs by tillage split 
and wear away the unit and shorten its useful duration. 
Concurrently, the fluffed up condition of tilth which rests 
on the “bridging over’ position between crumbs and par- 
ticles tends to collapse leading to consolidation of the 
soil mass. 

Of the infirmities besetting the crumb, the damaging 
effect of water is one the farmer can do most to soften. On 
soils prone to water-logging (notably profiles 3, 2, 1, 7, 8 
9) providing facilities to remove excess water or to fore- 
stalling its local accumulation are pertinent precautionary 
measures. They are no less valuable for meadow-crop sites 
than for those devoted to commodity crops (Chart 2). 


Systems of Fitting Soils For Meadow Crops 
In selecting systems for preparing seedbed and rootbed 
for a meadow crop, the necessity is that of evaluating each 
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CHART 3—RECEPTIVITY TO RAINWATER (Assuming Soil in Normal Tilth) 


resistiv e; 


adsorption decelerates 
repidly 


v 
excels 4 


eet tee a8 


but below 6 deceleration negligible 


oft Slipher 


in terms of the foregoing principles and of relating them to 
soil situations. 

Manipulation in Trash-Mulch Method. Starting with a 
situation possessing some vegetative cover of undesirable 
species, the trash-mulch method may be employed to estab- 
lish a long-time type of meadow. Manipulation of soil is 
confined to a relatively shallow layer. Its purpose is to 
terminate the life of existing species by separating the 
roots from the soil, and, in the operation, to avoid incor- 
porating the plant material and debris deeply in the soil 
body, leaving most of it as a mulch or semicovering topping 
the well-loosened seedbed. 

Its success and virtue lie in two features: 

¢ Capitalizing on the soil layer bearing the concentra- 

tion of soil crumbs produced by the roots of vegeta- 
tion. The objective is not to bury them under raw soil 
by inversion, but to keep them in the upper few inches. 
¢ Employing the fragments of debris material to shield 
the crumbs against churning action of raindrop impact 
and stay moisture against evaporating at the seed level. 


Not all land situations lend themselves to the use of 
the trash-mulch method. While proving effective on the 
lighter-textured or less tenacious soils (as in the instance of 
profiles 6 and 5) one meets with difficulty where soils 
possess much body. Appreciable clay content or strong 
moisture retentiveness pose difficulties. Separating soil from 
live roots is not easily effected even with repeated opera- 
tions, resulting in a poor “kill”. Experience demonstrates 
the undue expenditure of power and the severe mauling 
suffered by soil in such situations. Plowing and conven- 
tional processing prove more appropriate. 

Furthermore, the trash-mulch operation does nothing 
to improve the rootbed physically. For the ‘‘light soils’’ that 
failure causes little or no shortcoming because of little or 
no need for it. But for soils of “body,” its omission can not 
be ignored. 


Preparing Soil For Summer or Open Seeding 

In preparing soil for summer seeding or seeding in the 
absence of a companion crop, the farmer has more freedom 
in applying processing techniques to effect the right results, 
for rootbed as well as seedbed. It will be conceded that 
more planning and effort in execution are involved in this 
method. However, if the outturn in meadow crop lives up 
to expectation, these expenditures are not disproportionate. 

To build rootbed for bare land seeding either in summer 
or spring calls for plowing or comparably deep manipula- 
tion. It is a single-purpose function: to disengage the 
crumb units one from another. Subsequent application of 
soil-working implements may further the action. The 
jostled and fluffed-up soil mass provides commodious inter- 
space between crumbs, which fit loosely against neighbors. 
It is this “elbow room’ that favors unhampered advance 
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of growing roots, that circulates atmospheric oxygen well 
beneath the soil surface, and that soaks up rain water and 
quickly conducts it to deeper zones. 

The extent to which different soils can adsorb rain water 
varies widely. (See Chart 3 for relative performance typify- 
ing soil groups.) Through building friableness and setting 
up stable open tilth, the farmer can do much to prolong 
receptivity. 

A rootbed best fulfills its duty toward the requirements 
of a meadow crop if its tilth and consistency are made rela- 
tively open and coarse. 

On the contrary, small crumbs function best in the seed- 
bed since they alone fit snugly around the seed at numerous 
points. Dust, which is individual soil particles, ill-serve the 
function, being prone to crust and thereby excluding air and 
water as well as blocking emergence. A progressive merg- 
ing of seedbed into and with the rootbed insures continuity 
of moisture film between the two. Survival of the seedling 
depends sharply on an unfailing moisture connection with a 
reserve in the upper rootbed. Otherwise, having frequent 
enough rains to replenish the moisture carried solely by the 
seedbed is a large risk. In fact, it is well to enhance the 
safety further, by corrugating the surface contourwise by till- 
age’to trap rainfall on slopes thus conducting it into the soil 
at the bottom of the V. A further good practice is the use 
of a thin screen of straw or manure as a barrier against sur- 
face evaporation. This measure is equally applicable to 
grooved slope and level sites. 

The manner in which a soil-working implement applies 
force to the soil body measurably affects (a) how well it 
forces the crumbs apart along the existing planes of cleav- 
age and (4) the quality of tilth set up. The plow correctly 
operated upsets the balance of forces in all parts of the 
furrow slice. 

Fitting implements do most good in developing tilth and 
less harm to crumb, (a) if their action is of the lifting type 
and (>) if applied after the crumb has been permitted to 
“mature” or “harden’’ by drying following the plowing 
operation. Implements exerting compression action shatter 
crumbs and undo tilth—not build it. Any operations that 
produce a sharply defined stratum within the plow layer 
need serious questioning. 


Preparing For Seeding With Companion Crop 

To plan a most favorable seedbed and rootbed oppor- 
tunity for a meadow crop to be seeded in a companion crop 
of small grain one would need start a year in advance of 
the intended seeding. 

Most could be achieved by choosing a site that offers 
good soil structure, such as a clover sod. If the companion 
crop were to be winter grain, seeded to a meadow crop the 
following spring, here then exists the only opportunity to 
build a rootbed. No better opportunity can be found to put 
meadow-crop roots in an environment of superior crumb 
and tilth development. 

The tillage processing, following plowing well in ad- 
vance of grain seeding, needs to be of a non-vigorous kind, 
depending chiefly on rains to do most of the consolidating 
effect in preparation for starting the small grain crop. 

The carry-over of structural units into spring would 
simplify the fitting and enhance the quality of the seedbed 
needed for the meadow-crop seeding. Drying of the soil 
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surface to the point of lending friability to the seed layer 
should invite mild agitation by implement: rotary hoe or 
soil packer, if seed are to be broadcasted; grooving the fri- 
able layer by disk or drill or other soil-working implement, 
in the case of drilling the seed. The loosened material be- 
comes the seedbed. It is here too that rain water will enter 
more readily and in greater proportion. 


Compaction Patterns of Smooth Rubber Tires 


(Continued from page 680) 
References 


1 Reed, I. F. and Berry, M. O. Equipment and procedures for 
farm tractor tire studies under controlled conditions. AGRICULTURAL 
ENGINEERING 30:pp. 67-70, 1949. 

2 Jamison, V. C., Weaver, H. A., and Reed, I. F. A hammer- 
driven soil core sampler. Soil Science 69:pp. 487-496, 1950. 

3 Reed, I. F. A method of studying soil packing by tractors. 
AGRICULTURAL ENGINEERING 21:pp. 281-282, 285, 1940. 


4 Sohne, W. Pressure distribution in the soil and soil deforma- 
tion under tractor tires. Gordlgn. d. Landtechn No. 5, 1953. Trans- 
lated from German by Walter J. Karpis. 

5 Jamison, V. C., Weaver, H. A., and Reed, I. F. The dis- 
tribution of tractor tire compaction effects in Cecil clay. SSSA 15: 
34-37, 1950. 


6 Taylor, D. W. Fundamentals of soil mechanics. John Wiley 
& Sons, Inc., 1948. 


7 Bodman, C. B. and Rubin, J. Soil puddling. SSSA 12:27-36, 
1948. 


8 Osterberg, J. O. Symposium on land tests of bearing capacity 
of soils. ASTM Special Tech. Pub. 79, 1947. 


Super Plant Growth Stimulant Tested 


AN announcement has been made by Eli Lilly and Co. of 

Indianapolis, Ind., that a promising chemical—gibberel- 
lic acid—has been under investigation for potential agricul- 
tural and other uses. The chemical has been studied as a 
plant growth stimulant in both climate-controlled laborato- 
ries and under field conditions. Under laboratory conditions, 
gibberellic acid has increased the growth rate of some plants 
by five times. 

Gibberellic acid is obtained from cultures of a fungus 
called Gibberella fujikuroi. Technically, the chemical is 
tetracyclic dihydroxylactonic acid. To the present time, pro- 
duction problems have made it impossible to obtain a suf- 
ficient quantity of the chemical to supply even research re- 
quirements. However, Eli Lilly and Co. has been successful 
in producing a quantity of pure gibberellic acid. This 
material is being distributed to scientists at agricultural 
colleges and other institutions in the interest of obtaining 
more information about this promising plant growth stim- 
ulant and growth regulator. 

In past experiments, gibberellic acid has been shown to 
stimulate growth in field crops such as wheat, oats, clover, 
the grasses (including corn), and tobacco. It has also 
speeded growth in vegetables, ornamental flowers, shrubs, 
and even trees. Besides speeding growth, it reportedly has 
other potential uses. In scientific experiments, it has been 
shown to break dormancy in specific plants, to stimulate 
germination in certain seeds, to reverse dwarfism, and to in- 
duce flowering of biennials in the year in which they would 
not ordinarily flower. 

Under controlled conditions, gibberellic acid has been 
applied successfully by spraying onto leaves, fed through 
the roots, injected into the stem, and rubbed onto the stem 
as part of a lanolin paste. 
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TECHNICAL PAPER ABSTRACTS 


Following are brief reviews of papers presented at ASAE meetings. Information concerning com- 
plete copies of these papers may be obtained by writing to the American Society of Agricultural 


Engineers, St. Joseph, Mich. 


Navy Grounds Maintenance, by Lawrence 
E. Tull, head, grounds and ground struc- 
tures section, facility branch, maintenance 
division, Bureau of Yards and Docks, 
U.S. Navy Department. Presented at the 
annual meeting of ASAE in Roanoke, 
Va., June, 1956, on a program arranged 
by the Soil and Water Division. Paper 
No. 56-26. 


This article reviews the responsibility of 
Bureau of Yards and Docks, U.S. Navy, for 
technical control of the grounds maintenance 
of the entire naval shore establishment plus 
other maintenance and repair functions. This 
establishment includes installations al] over 
the United States, and in many parts of the 
world overseas. The maintenance of these 
grounds includes conservation of open lands 
and cantonment areas, the protection of en- 
gineering works, combating the injurious 
effects of erosion and floods, and maintain- 
ing them in a condition suitable for their 
intended use. The Navy also has many 
waterfront facilities which involve erosion 
and silting problems. 

To help the field, guidance is supplied by 
direct correspondence and through printed 
matter. Publications include: Technical 
manuals; BuDocks instructions and notices ; 
and maintenance supplements in the month- 
ly Technical Digest. Technical assistance on 
special problems is available from the spe- 
cialists employed by the District Public 
Works Offices, as well as from the Bureau 
of Yards and Docks. 


The Place of Irrigation in Grassland Farm- 
ing, by W. A. Raney, department of 
agronomy, Mississippi State College, State 
College. Presented at the annual meeting 
of ASAE in Roanoke, Va., June, 1956, on 
a program arranged by the National Joint 
Committee on Grassland Farming. Paper 
No. 56-29. 


Based on climatological investigations the 
author points out that droughts occur with 
sufficient frequency and intensity to limit 
crop production throughout the Eastern half 
of the United States. Drought damage may 
be reduced by more efficient use of existing 
rainfall and by irrigation. This paper reports 
on a study to determine economic returns 
from irrigation. Results indicate that re- 
turns are greatest when irrigation is used 
to control establishment of new forage seed- 
ings and for subsequent irrigation of forage 
species that use water efficiently. 

Under comparable conditions in Missis- 
sippi, an increase of one ton of forage from 
irrigation required 7.5 acre-inches of water 
for a pasture, 2.7 acre-inches of water for 
a hay meadow and 1.9 acre-inches of water 
for millet and sudan grass in rows. Corn 
and sorghum silage required approximately 
one acre-inch of water per ton. These data 
strongly suggest that the use of irrigation 
as a production practice should be limited 
to the control of rate of establishment of 
pastures and hay crops and only in the pro- 
duction of supplemental feed crops and 
silage. These data do not preclude the use 
of irrigation on pastures and hay crops 
providing water costs can be lowered pri- 
marily by cheaper means of application. 


Establishment of Forage Crops, by J. L. 
Haynes, agronomist, Ohio Agricultural 
Experiment Station, Columbus. Presented 
at the annual meeting of ASAE in Roa- 
noke, Va., June, 1956, on a program 
arranged by the National Joint Committee 
on Grassland Farming. Paper No. 56-27. 


The tools and arts appropriate to the cul- 
ture of forage crops are stressed in this 
article. Uniform emergence and rapid early 
seedling growth were covered as first objec- 
tives for forage crop seeding operation. 
Favorable conditions necessary for early 
germination, uniform germination, and uni- 
form emergence, were discussed. 

For rapid seedling growth the author re- 
ports that all the seed, not just part of it, 
should be placed about 1 inch above a band 
of fertilizer. For nutritional starter effect, 
the first seedling root must enter the ferti- 
lizer band. The need for obtaining accurate 
fertilizer metering, uniform delivery, depth 
and position with respect to seed placement 
will become still more essential. As a device 
for restricting the area of favorable seedbed 
preparation and starter fertilizer placement 
to the forage seed, and to deny this advan- 
tage to as many weed seeds as possible, the 
seed with its starter fertilizer should be in 
rows. These rows need not be closer than 
8in apart, but should not be more than 
10 in apart. 

The author states that sufficient agro- 
nomic information exists to specify machin- 
ery functions which will promote uniform 
germination and rapid early seedling growth 
as a part of the seeding operation. How- 
ever, tools suitable for the application of 
these arts remain to be developed and dis- 
tributed before our farmers can seed forage 
crops with the same degree of consistent 
success now enjoyed with modern equipment 
for seeding grain and fiber crops. 


Removal of Silage from Horizontal Silos, 
by Merle L. Esmay and Donald B. 
Brooker, respectively, associate professor 
of agricultural engineering at Michigan 
State University, and University of Mis- 
souri. Presented at the annual meeting of 
ASAE in Roanoke, Va., June, 1956, on a 
program arranged by the National Joint 
Committee on Grassland Farming. Paper 
No. 56-28. 


Removal of silage for feeding purposes 
from a permanent type horizontal silo in 
regards to management engineering is cov- 
ered it, this paper. The authors point out 
that in the past five years the improved 
permanent type horizontal silo with concrete 
floor and stabilized side walls has evolved 
from the unlined trenches and unprotected 
stacks which were and still are being used 
to some extent for emergency storage of 
forage crops. Mechanical equipment such 
as tractors and scoops are now available on 
most farms for removal of silage and much 
more is known about self-feeding techniques. 

Self-feeding silage from a horizontal silo 
is said to require a minimum of labor on the 
part of the operator, but does need good 
management for maximum satisfaction. In 
the first place, proper planning for a self- 
feeding operation is necessary. The design 
and control of the self-feeding gates are 
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critical in successful operation of a self- 
feeding program. Where a_ self-feeding 
operation or the use of tractor and scoop is 
anticipated, the following physical specifica- 
tions of herizontal silos should be incor- 
porated for best results; convenient loca- 
tion; permanent floor of 4 in of concrete or 
equivalent; side walls of rigid, durable air- 
tight material having a minimum slope of 
1 in horizontally for each foot of rise; drain- 
age of the silo to the open end of 1 ft of 
fall in 50 ft of length; and minimum width 
of 16 ft and depth of not over 7 ft. 


Electric Underheat Brooder, by Harold T. 
Barr and John H. Hough, respectively, 
head, agricultural engineering department, 
Louisiana State University, and agricul- 
tural engineer, National Lumber Manu- 
facturers Assn., New Orleans, La. Pre- 
sented at the annual meeting of ASAE in 
Roanoke, Va., June, 1956, on a program 
arranged by the Rural Electric Division. 
Paper No. 56-30. 


This paper reports on a search for a 
brooder that could be moved easily, con- 
venient to inspect, require as little super- 
vision as possible, be fire safe, low in oper- 
ating cost, and designed so that it could be 
built by the farmers from materials readily 
available locally. 

The infrared lamp brooders proved eco- 
nomically disappointing in most cases due 
to lack of adequate controls and fairly high 
operating cost. Underheat brooding was be- 
ing used successfully by some operators who 
were heating a section of a concrete floor by 
hot water pipes, or by electric soil heating 
cable. The high initial cost and permanent 
floors were objectionable to many operators. 

The final L.S.U. underheat brooder for 
350 chickens consists of a portable 1%-in 
thick x 48-in wide x 72-in long floor covered 
by a 48-in square aluminum hover. A 400- 
watt capacity, 60-ft soil heating cable is 
formed to a flat grid in the central 48 in of 
the floor. The bottom of the floor is in- 
sulated to prevent loss of heat to the ground. 
By filling around the cable with sand the 
heat is held for approximately two hours in 
case of power failure. An aluminum pyra- 
mid or oval type hover in place of a flat 
wood or fiber board reduces the cost of 
operation by 20 percent. 

A test just completed compares this type 
of underheat with two butane brooders and 
one Merco tube infrared brooder. The test 
covered four brooding periods, viz., winter, 
spring, summer and fall. Conditions of 
brooding other than the type of brooder 
were exactly the same. 


Average cost Percent 


Type of Brooder per bird ratio cost 
Merco tube infrared 2.32 cent 100 
Butane 1.55 cent 67 
Butane 1.39 cent 60 
L.S.U. underheat brooder 

No. 1 0.69 cent 30 
No. 2 0.59 cent 25 


Electricity at 2 cents per kwh 
Butane at 14 cents per gal 


Results to date indicate that sufficient 
heat to promote bird comfort under Loui- 
siana conditions can be obtained from a 
portable underheat brooder similar to the 
one described in this paper, utilizing approx- 
imately one-half the amount of heat needed 
in the conventional overheat type of brooder 
and approximately one-third as much heat 
as would be needed if infrared lamps were 
used. 

(Continued on page 686) 
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READERS' FORUM 


Following are letters in which our readers have expressed opinions, suggestions, unusual experiences, 


or divergent views on subjects of an agricultural engineering nature. 


It is the intention of the 


editor to publish a few such letters in each issue of AGRICULTURAL ENGINEERING to encourage free 
expressions and open debate on pertinent and timely topics. 


Suggests Standards for Sprayers 


To THE Epiror: 

The AGRICULTURAL ENGINEERS YEAR- 
BOOK, 1956 edition, has just come to my 
desk. This is an interesting, enlightening, 
useful document to have on hand. 

As I leafed through the sections on 
Standards, Recommendations, Codes and 
Data. I noted that apparently no standards 
have been established for any type of spray- 
ing equipment. 

Spraying equipment has always been 
important not only in agriculture, but in 
public health activities as well. The agricul- 
tural engineer must appreciate this in prac- 
tically every phase of agriculture where soil 
insects and animal biting and annoying in- 
sects play such important roles in both crop 
production and crop destruction. Such 
equipment plays an equally important part 
in human welfare by controlling or eradi- 
cating insect pests detrimental to the health 
of mankind. 

It is in this latter field that the writer 
has been occupied for more than the last 
quarter century. Control of mosquitoes and 
eradication of malaria through use of spray- 
ing equipment goes forward on an enormous 
scale throughout the world. In the United 
States, mosquito abatement districts are 
found everywhere. Fortunately malaria has 
been eradicated from the United States, and 
spray equipment has played a major part in 
this work. Other countries scattered 
throughout the tropics and subtropics are 
carrying on public health programs which 
look forward to malaria eradication as well 
as to control of other insect-borne diseases. 
Spray equipment must play a leading part in 
any of this work. 

It seems logical, therefore, to establish 
certain minimum specifications or require- 
ments for guidance of the purchasing or user 
agency of such equipment. This is being 
done in the public health field. World 
Health Organization has a standing com- 
mittee which has drawn up standards for 
types of sprayers and dusters used in this 
field. The writer is a consultant to this 
committee. Standards have been  estab- 
lished and revised at special committee 
meetings over a period of years since 1948. 
These specifications are now used as guides 
to requirements both by makers and by user 
agencies of equipment throughout the world. 
Even American manufacturers pay atten- 
tion to these specifications when foreign 
shipments, usually sponsored by U.S. Tech- 
nical Aid purchases are considered. The 
standard of such equipment has been notably 
raised since this committee came _ into 
existence. 

It would appear that the American So- 
ciety of Agricultural Engineers would be 
the logical body to sponsor a similar com- 
mittee, one perhaps with a broader base 
than the W.H.O. committee, which would 
establish fundamental principles to be fol- 
lowed in spraying and dusting equipment 
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design. Furthermore, it is believed the ulti- 
mate user agency, be it farmer, pest control 
operator or public health agency would 
appreciate the value of such technical in- 
formation, compiled by an independent and 
reliable agency. You would be assured this 
is true if you were handed some of the ec- 
centric pieces of spraying equipment (from 
the United States) which has come into the 
hands of the writer under conditions where 
W.H. O. specifications were not mandatory. 
FRED W. KNIPE 

Malaria Institute of India 
22, Alipore Road 
Delhi 8, India 
Editor’s Note: 

This letter shall be submitted to the 
proper committee of ASAE for due consid- 
eration. 


Urges Tillage Mechanics Study 
To THE Epiror: 

I was interested to read of Australian 
work on the mechanics of tillage in your 
July, 1956, issue and am glad to hear that 
this much-neglected topic is receiving atten- 
tion in that continent. Some of McClelland’s 
results appear quite important, particularly 
the rhythmic variation of “probe’’ draught, 
but the paper emphasizes once again that 
workers on soil tillage are still reluctant to 
make anything like fundamental tests of the 
mechanical properties of soil. In spite of its 
advantages as regards sampling procedure, 
the probe still has the main disadvantage 
of the penetrometer, Scott Blair's compres- 
sion test (1)*, Keen's rigidity test (2), 
Carena’s dynamometric coulter (3), etc., 
that it measures the combined effect of sev- 
eral of the soil’s mechanical properties, and 
in different proportions from soil to soil. 

Surely what is needed for the study of 
the mechanics tillage are measurements of 
the relevant mechanical properties (4) of 
the soil, viz: shearing resistance, sliding 
resistance over a ‘“‘foreign’’ surface and bulk 
density. Each of these can be measured satis- 
factorily in situ and are of direct meaning to 
engineers (5), and are in manageable units. 

If the “probe’’ could assess the quality of 
a soil as a plant root environment, it might 
be classified with the Brinnell test for metals, 
as a useful empirical guide, otherwise it is 
difficult to see any application for the test or 
others of its type. 

E. R. FOUNTAINE 


National Institute of Agricultural Engineering 
Wrest Park, Silsoe, Bedfordshire, England 
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Technical Paper Abstracts 
(Continued from page 685) 


Farm Structures Research Needs, by Wal- 
iace Ashby, Agricultural Engineering 
Research Branch, ARS, USDA, Beltsville, 
Md. Paper presented at the annual meet- 
ing of ASAE at Roanoke, Va., June, 1956, 
on a program arranged by the Farm Struc- 
tures Division. Paper No. 56-32. 


This report contains results obtained from 
a questionnaire that was sent to heads of 
agr cultural engineering departments at agri- 
cultural colleges and about 50 others, in- 
cluding USDA employees, representatives of 
industry and individual research workers 
and extens‘on men. 

Tabulation of 66 replies to a question 
regarding relative importance of fields of 
farm building research placed livestock 
buildings first; crop storage, second; and 
materials and construction methods, third. 
Replies to questions regarding the relative 
importance of functional problems rated 
more effective use of labor (including ma- 
terials handling), first; environmental re- 
quirements and control, second; and lower 
construction and maintenance costs, third. 

Farm buildings research now being car- 
ried on by state experiment stations and the 
USDA Agricultural Research Service places 
most emphasis on studies of environmental 
requirements and control in livestock build- 
ings. Grain and seed conditioning and stor- 
age are second, and materials and construc- 
tion methods third. The replies were 
interpreted to indicate need for a shift in 
emphasis, with more attention given to 
studies of how to save labor in farm build- 
ings and around the farmstead. 

Also reported are 94 research projects on 
farm buildings in 42 agricultural engineer- 
ing departments with 53.8 professional man- 
years devoted. The Agricultural Engineering 
Research Branch reported 34 research proj- 
ects and 35 professional man-years. Together 
the state agricultural experiment stations 
and the Agricultural Engineering Research 
Branch in 1955 spent $1,120,000 on farm 
buildings research, equivalent to 23 cents 
per farm. By way of comparison, farmers 
have an investment of about $5500 per farm 
in buildings, and spend about $300 per farm 
per year on new construction. 


Land Forming and Smoothing — For Effi- 
cient Production, by T. W. Edminster, 
agricultural engineer, Eastern Soil and 
Water Management Section, ARS-USDA, 
Beltsville, Md. Presented at the North 
Atlantic Section of the American Society 
of Agricultural Engineers in Ithaca, N.Y., 
August, 1956. Paper No. 56-34. 


Recognizing that full agricultural produc- 
tion efficiency depends on a process of land 
conditioning that will provide field condi- 
tions suitable for maximum efficient and 
effective mechanized agriculture, the author 
explains how land forming and smoothing 
make drainage and irrigation more effective. 
In support he reminds us that a uniform 
surface permits higher speeds in planting, 
cultivating, and harvesting; and that greater 
precision is achieved in each of these oper- 
ations when the implement scars, depres- 
sions, headlands, rocks, and other obstacles 
are removed. Data’ shows extensive land 
use conversions are being made in the 
Northeast to provide more suitable land use. 
Data also show extensive construction of 
diversions, terraces, drains, and other “land 
conditioning”’ practices. 
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Agricultural Engineers Officiate 
at National Plowing Matches 


EVERAL agricultural engineers served as 

officials for the 1956 National Plowing 
Matches held on September 21 and 22, on 
farms near Prairie City, lowa. ASAE Secre- 
tary Jimmy L. Butt served as an official 
scorer, and other ASAE members, John 
Ferguson, Kansas State College; Ted Will- 
rich, Iowa State College; A. J. Wojta, Uni- 
versity of Wisconsin, and A. J. Schwantes, 
University of Minnesota, acted as official 
judges. Dale Hull, Iowa State College, 
served as a contest director, and was also in 
charge of the level land contest, assisted by 
Gene Shove of Iowa State. Members of the 
rules committee included Ray Armstrong, 
Iowa State College, and Robert Gilden, Fed- 
eral Extension Service, Washington, D. C. 

Approximately 350 tractors with related 
equipment as well as fertilizer, electrical, 
farm structures, seed and other displays 
occupied the perimeter of the square-mile 
tent city. 

The plowing matches were attended by an 
estimated 100,000 persons. President Dwight 
D. Eisenhower and Presidential Candidate 
Adlai E. Stevenson addressed the group on 
separate days. First place in the level land 
plowing contest was won by Lawrence 
Goettemoller of Salina, Ohio. 


EEI Elects Farm Group 
Chairmen 


HE Edison Electric Institute, 420 Lex- 

ington Ave., New York 17, N. Y., has 
announced the election of the chairmen for 
the farm group of the commercial division 
to serve for the 1956-57 committee year. 

M. O. Whithed, rural supervisor for the 
Atlantic City Electric Company of Atlantic 
City, N. J., was ¢hosen as chairman of the 
farm group. P. R. Schepers, Consumers 
Power Co., Jackson, Mich., will continue to 
serve as chairman of the farm sales promo- 
tion committee, and Lamoyne Goodwin, 
Gulf States Utilities Co., Beaumont, Texas, 
will serve again as chairman of the rural 
youth committee. All three are members of 


ASAE Meetings Calendar 


October 11, 12—ALABAMA SECTION, Hotel 
McDonald, Winfield 

October 13—MICHIGAN SECTION, Michigan 
State University, East Lansing 

October 18, 19—PENNSYLVANIA SECTION, 
Erie 

October 19, 20—ViRGINIA SECTION, Jeffer- 
son Hotel, Richmond 

October 24-26 — PaciFic NoRTHWEST SEC- 
TION, Penticton, British Columbia 

October 26, 27—OHIO SECTION, Ohio State 
University, Columbus 

November 16—Quap City SECTION, Rock 
Island Works, J. I. Case Co. 

November 16, 17 — TENNESSEE SECTION, 
University of Tennessee, Knoxville 

November 30—OKLAHOMA SECTION, Stu- 
dent Union, Oklahoma A. & M. College, 
Stillwater 

December 9 to 12 — WINTER MEETING, 
Edgewater Beach Hotel, Chicago 

December 27, 28—Paciric Coast SECTION, 
University of California, Davis 

February 4-6 — SOUTHEAST SECTION, Birm- 
ingham, Ala. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


the American Society of Agricultural 
Engineers. 

E. R. Murphy, Kentucky Utilities Co., 
Lexington, was elected chairman of the farm 
utilization committee, and Burwell Smith, 
Carolina Power and Light Co., chairman of 
the agricultural development committee. 

The chairmen have selected the personnel 
for their committees from power companies 
throughout the United States and plans are 
now being made for an organization meet- 
ing of the farm group where the type of 
projects that should be carried out during 
the coming year will be determined. 
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1956 Winter Meeting 


HE 1956 winter meeting of the American 

Society of Agricultural Engineers will be 
held December 9, 10, 11 and 12 at the 
Edgewater Beach Hotel, Chicago. The exec- 
cutive committees of the Society’s four tech- 
nical divisions — Power and Machinery, Soil 
and Water, Farm Structures, and Rural 
Electric — presently are in the process of 
completing arrangements with prospective 
speakers for what promises to be a most 
interesting and informative program. 

Advance registration cards and_ hotel 
reservation forms will be received by ASAE 
members shortly. Non-members interested 
in attending the meeting should communi- 
cate with the central office of the Society at 
St. Joseph, Mich., for information on ac- 
commodations and the program of the 
meeting sessions. 

A general meeting of wide interest, ar- 
ranged by the Education and Research divi- 
sion, will be held on Tuesday afternoon. A 
joint meeting of the Power and Machinery 
Division and the National Committee on 
Fertilizer Application is planned for 
Wednesday, December 12. 

Complete programs listing speakers for 
all sessions will be available by November 1. 
Highlights will be included in the Novem- 
ber issue of AGRICULTURAL ENGINEERING. 


MEMBERSHIP STATUS 
“50 Hundred Members In Our 
50th Year” 


This slogan was originated by ASAE 
President Roy Bainer during the 49th 
Annual Meeting in June 


June 1, 1956 4706 
July 1, 1956 4727 
August 1, 1956 4748 
Sept. 1, 1956 : 4775 
Applications being processed 151 


Usually complete processing requires 
about two months after application has 
been received by ASAE Headquarters 


A new concrete drawbar testing course was dedicated during the Tractor Power and Safety Day, held July 19 at the University of Nebraska, on 


the College of Agriculture campus. 


(Left) Claude K. Shedd, Life Fellow of ASAE 
operates the first tractor model tested, The Waterloo Boy. (Right) Victor E. Anderson, Governor of Nebraska, arrives by helicopter. 
test course is shown on the outside of the new drawbar testing course 
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and first test engineer at the 


Nebraska Testing Laboratory, 
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F. A. Wirt (ASAE Fellow and _past- 
president) retired September 15 from J. I. 
Case Co. after 34 years of service. He 
joined the company in 1922 as editor of the 
Case Eagle, a dealer magazine published by 
the organization, and was later named as 
advertising manager of the company. 

He was born in Omaha, Nebraska, in 
1891. He attended the University of 
Nebraska graduating in 1913 with a B.S. 
degree in civil engineering, although he 
specialized in agricultural engineering. After 
his graduation he was in charge of farm 
machinery instruction at Kansas State Agri- 
cultural College in Manhattan. Later he was 
employed as sales promotion manager by 
John Deere Plow Co. at Kansas City, Mo. 
In 1918 he became extension specialist in 
farm machinery and head of the agricultural 
engineering department at the University of 
Maryland. Then, he served as sales promo- 
tion manager for the Emerson-Brantingham 
Implement Co. at Harrisburg, Pa. After- 
wards he was professor of agricultural engi- 
neering at the University of Arkansas in 
Fayetteville until he joined J. I. Case Co. 

Mr. Wirt has contributed much to the 
advancement and use of communication me- 
dia in agriculture. He has been active in 
the development of direct mail as a selling 
method and was one of the first to advocate 
the use of slides for presenting information 
about products and farming practices. He 
was also instrumental in promoting the use 
of motion pictures, product literature and 
public relations for advertising. 

His interest in the production and distri- 
bution of teaching aids has been outstand- 
ing, especially in the areas of soil and water 
conservation and youth programs. Also he 
has developed documentation of farm ma- 
chinery from its earliest history to modern- 
day application. 

He joined ASAE in 1916 and served as 
its president in 1925-26. He became Life 
Fellow in 1949. He has been active in the 
Farm Equipment Institute and has been 
chairman of its advisory council and the soil 
and water conservation commission. He was 
a charter member of the Soil Conservation 
Society of America and has served on its 
council. 

Mr. Wirt has been active in many phases 
of citizenship and is well known for his 
lectures and articles. 

He and his wife are planning to retire on 
their farm in South Carolina where he will 
devote much of his time to a hobby of rais- 
ing Polled Hereford cattle. 

a 


Arthur W. Clyde, ASAE Fellow, who 
retired recently after 25 years of service in 
the department of agricultural engineering 
at Pennsylvania State University, is now 
working in the test and development section 
of implement engineering for International 
Harvester Co. He is stationed at the com- 
pany’s experimental farm in Hinsdale, III. 
tarm in Hinsdale, Ill. 

Mr. Clyde joined the Society in 1920 and 
was awarded the John Deere Gold Medal 
during the ASAE 49th Annual Meeting at 
Roanoke, Va., in June. 

+ 


W. L. Voegeli has been promoted from 
assistant director of engineering to general 
sales manager, Tractor Group, Allis-Chal- 
mers Manufacturing Co. 

He was born on a farm near Wichita, 
Kans., and started with Allis-Chalmers at 
the Wichita branch as a serviceman in 1935. 
After being transferred to the Omaha, 
Nebr., branch and having spent several 
months servicing tractors used on the AI- 
cova Dam in Casper, Wyo., he joined the 
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~ ASAE MEMBERS 
in the News 


E. B. Doran H. T. Barr 


service department staff at the home office 
in 1936. Later he was promoted to assist- 
ant agricultural service manager. In 1946 
he was made supervisor of the technical pub- 
lications department and in 1948 he was 
appointed agricultural tractor sales manager, 
a position which he held until he became 
assistant director of engineering in 1952. 
* 


Clare E. Hellenberg has been appointed 
as assistant chief engineer for hydraulic 
equipment used with farm and materials 
handling machinery of Vickers, Inc., De- 
troit, Mich. He is a mechanical engineering 
graduate from the University of Michigan. 
In 1941 he joined Vickers as a junior engi- 
neer. His experience has included design, 
development and test operations in connec- 
tion with a variety of industrial and mobile 
hydraulic systems. A special engineering 
group has been set up under his direction 
which will work toward development of 
farm and materials handling hydraulic 
equipment exclusively. 

se 


E. B. Doran, Life Member of ASAE, who 
has been head of the agricultural engineer- 
ing department at Louisiana State University 
since 1919, retired on June 3, 1956 as 
“Professor Emeritus.” 

He received B.S. and M.S. degrees in 
agricultural engineering from the University 
of Illinois. He worked for a time with the 
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International Harvester Co. and joined the 
Louisiana State University staff in 1911. 

Over the years he has drawn plans for 
home economics practice houses, rebuilding 
of the LSU alumni hall, remodeling of the 
Pentagon barracks, and laying out the farm 
buildings for John McNeese College. He is 
the author of a laboratory manual on ter- 
racing, drainage and surveying, and has 
written several papers on agricultural engi- 
neering subjects. 

Besides being a Life Member of ASAE, 
he has served in various offices of the South- 
west Section. 

7. 

Harold T. Barr, head of agricultural en- 
gineering research, Louisiana Agricultural 
Experiment Station, has been appointed as 
head of the agricultural engineering depart- 
ment, Louisiana State University, Baton 
Rouge. He succeeds E. B. Doran who re- 
tired in June, 1956. 

Mr. Barr received a B.S. degree in agri- 
cultural engineering from the University of 
Missouri and an M.S. degree from Iowa 
State College. 

After graduation from the University of 
Missouri he worked in motor building and 
test work with the Avery Co., Peoria, Ill. 

In 1924 he joined the staff in the agricul- 
tural engineering dept. of the University of 
Arkansas. He held this position until he 
accepted an offer to become affiliated with 
the agricultural engineering department of 
Louisiana State University. He became head 
of agricultural engineering research with 
the Louisiana Agricultural Experiment Sta- 
tion in 1943. 

In addition, he serves as advisor to the 
editor of Implementos y Tractores, the 
Spanish edition of Implement and Tractor, 
published in Kansas City, Mo., and _ is 
engineer-advisor for the Louisiana State 
Anhydrous Ammonia Commission. 

© 


Peter Hebblethwaite, senior scientific 
officer, National Institute of Agricultural 
Engineering, Wrest Park, Bedfordshire, 
England, is on temporary assignment with 
the Food and Agricultural Organization in 
Yugoslavia. He will serve as consultant 
agricultural engineer in farm machinery 
testing to advise and assist in setting up 
a testing department at the Institute of Farm 
Mechanization at Zemun near Belgrade. 

He will be on loan from NIAE to FOA 
for a total of three months, which will be 
divided between this visit and another in the 
Spring of 1957. In exchange a member 
from the Institute for Farm Mechanization 
will return with Peter to NIAE to study 
further testing methods. 

Peter joined NIAE in 1949 and shortly 
afterwards was granted a leave of absence to 
attend Michigan State University from 
which he received an M.S. degree in agri- 
cultural engineering. 

e 

Charles R. Brandt has left his position 
of agricultural engineer with the Ministry 
of Agriculture in Khartoum, Sudan, Africa, 
to accept employment as an engineer with 
the Caterpillar Tractor Co. of Peoria, Ill. 


Ralph Hansen, formerly extension agri- 
cultural engineer at Iowa State College, 
Ames, has accepted a position on the teach- 
ing staff of the agricultural engineering 
department at Colorado A & M College, 
Fort Collins. 


oO 
Howard W. Zuch has resigned as cotton 
ginning specialist for the Texas Extension 
Service and is taking graduate work at 
Texas A & M College. 
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How LINK-BELT makes it easy to 
work augers into your design 


HERE augers are a vital part of 
Woe equipment, here’s the sure 
way to better equipment design. Link- 
Belt augers are available in a full 
range of diameters, gauges and pitches 
... In any suitable metal to meet your 
most exacting requirements. And 
they’re simple and compact, accu- 
rately made to insure dependable op- 
eration. 

For any design problem involving 
augers ask the Link-Belt office near 
you for engineering assistance. 


SELECTED FLIGHTING for all your auger 
needs. Helicoid, sectional or a range of 
other types are available in the metal 
and finish best suited for your design. 


So 


SIMPLICITY OF CONSTRUCTION 
and sturdy design of Link-Belt augers 
provide dependable, efficient operation 
on your machine. One basic assembly 
— no other moving parts to break down. 


YOUR CHOICE OF METALS answers your 
requirements for handling corrosive or 
abrasive materials. And Link-Belt uses 
only specially selected steels. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve oto De Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office. New York 7: Canada, Scarboro (Toronto 13); Australia, Marrickville, N. 
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The complete auger, for gathering cut grain back of the sickle bar, 
is furnished by Link-Belt for this harvester-thresher. 


ENGINEERING SERVICES. Our auger spe- 
cialists will help to analyze your special 
needs . . . integrate all elements of your 
design for overall system efficiency. 


Get in touch with the nearest 
Link-Belt office for your copy 
of Screw Conveyor Data 
Book 2289 .. . today. 


FF 


4 


—_ a> 


ALL COMPONENTS — conveyor screws, 
collars, couplings, hangers, troughs, 
trough ends, flanges, drives—are avail- 
able for every design. 
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14,052 


S.W.; South Africa, Springs. Representatives Throughout the World. 
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With the ASAE Sections 


North Atlantic Section 


The meeting of the North Atlantic Section 
was held August 28-30 in the new agricul- 
tural engineering building, Riley-Robb Hall, 
at Cornell University, Ithaca, N. Y. The 
total registration was 195 plus 70 women 
and 43 children making a grand total of 308 
in attendance. In addition to the fine pro- 
gram of papers for the engineers there was 
an interesting program for the women and 
children. An outstanding event was a tour 
te the Corning Glass Works at Corning, 
N. Y. Also several tours were arranged for 
both men and women to local points of 
interest. 

On the first evening a chicken barbecue 
was held in the judging pavilion, with a 
total of 267 people attending. The banquet, 
held on the last evening at the Statler Club, 
was attended by 141 men and women. The 
banquet was high-lighted by the transfer of 
official duties to the new section chairman, 
Herbert N. Stapleton of Shelburne Farms, 
N. J., and by an illustrated talk on birds 
by Paul Kellogg of Cornell's Laboratory of 
Ornithology. 

The National ASAE president, Roy 
Bainer of Davis, Calif., attended the entire 
meeting. Those who planned the meeting 
were convinced that it was a_ successful 
“trial run” for the 52nd Annual ASAE 
Meeting to be held at Cornell in 1959. 

The North Atlantic Section was organ- 
ized at Cornell in April 1925. A number 
of those who attended that meeting were 
present and several gathered for a group 
picture, found on this page. 


Alabama Section 


A meeting of the Alabama Section will be 
held October 11-12 in the Hotel McDonald 
at Winfield. 

Senator Albert Davis, Aliceville, Ala., 
will be the speaker at the banquet which is 
scheduled for the first evening in the Hollis 
Cafe dining room. 

Registration will begin at 11:00 a.m. 
October 11, and at 2:00 p.m. a tour of the 
Upper Coastal Plains Substation is planned. 

The morning of the second day will be 
devoted to the presentation of four pertinent 
papers. Walter Grub, associate agricultural 
engineer, Alabama Polytechnic Institute, will 
discuss nev; innovations in building con- 
struction; ©. M. Sanders, party leader, 
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Watershed Planning Party, (SCS) USDA, 
will present a report on small watershed 
work under Public Law 566; A. W. Cooper, 
assistant head, Tillage Machinery Labora- 
tory Section, USDA, will present a paper on 
pressure measurements under tractor and 
implement tires; and the subject the heat 
pump—today and tomorrow, will be covered 
by C. W. Cheatam, heating and air con- 
ditioning engineer, Alabama Power Co. 
The meeting will close with a business 
session at 11:10 a.m. Joe Hixon, vice-chair- 
man of the Alabama Section will preside. 


Michigan Section 


The Michigan Section will hold a meet- 
ing October 13 in the agricultural engineer- 
ing building at Michigan State University, 
East Lansing. M. L. Esmay, vice-chairman 
of the Michigan Section, will preside. 

Registration will begin at 9:00 a.m. and 
A. W. Farrall, head, agricultural engineer- 
ing department, MSU, will give the intro- 
ductory speech at 9:45 a.m. The program 
committee reports that an outstanding pro- 
gram has been planned which includes dis- 
cussions on research techniques of the atomic 
age and the engineering aspects related to 
the “cold” sterilization of farm products. 
The subjects covered will be on plant nu- 
trient radio active tracers by K. Lawton, 
soil science dept., MSU ; radiological tracers, 
application and instrumentation by W. K. 


Dorn, Tracerlab, Inc., Boston, Mass., and 
irradiation of farm products and the engi- 
neering involved, by L. E. Brownell, Fission 
Products Laboratory, University of Mich- 
igan. R. J. Alpers, chairman, will conclude 
the morning session with announcements. 

A social hour and a short program on the 
techniques of block printing and other sub- 
jects of interest will be held for the ladies 
during the morning. 

At 2:00 p.m. a football game will be 
played between Michigan State University 
and Indiana University, and those wishing 
to, may attend. 


Pennsylvania Section 


A meeting of the Pennsylvania Section 
will be held at the Beachcomber Hotel, Erie, 
Pa., October 18-19. Registration will be- 
gin at 1:00 on the first day. Introduction of 
guests will be made by Walter Gross, Penn- 
sylvania Power Co., who will preside at the 
meeting. Papers on potato harvesting and 
storage, by Howard D. Bartlett, Pennsyl- 
vania State University; frost control with 
irrigation, by Harold E. Brannaka, New- 
Way Farm Sales; marketing problems in 
Northwest Pennsylvania, by H. L. Moore, 
Pennsylvania State University; the heat 
pump in Pennsylvania, by Robert S. Crist, 
‘West Penn Power Co., and ethics of engi- 
neering, by Ralph E. Patterson, Pennsylvania 
State University. 

An informal dinner is planned for Thurs- 
day evening at 6:00 p.m. with general group 
discussions immediately following the meal. 
The discussion on rural electrification will 


(Continued on page 692) 


(Above) Old Timers in the North Atlantic Sec- 
tion of ASAE. Ali except Orval French and 
National ASAE President Roy Bainer were 
present at the organization meeting of the Sec- 
tion at Cornell in April, 1925. (Left to right) 
Orva! French, W. C. Harrington, J. C. McCurdy, 
M. S. Klinck, Ray Carpenter, Roy Bainer, 
L. G. Heimpel and H. W. Riley 


(Left) The executive members and committee 
chairmen of the Pacific Northwest Section of 
ASAE met recently in Penticton, British Colum- 
bia, to plan for the section meeting, Oct. 24-26. 
(Left to right) T. L. Coulthard, section chair- 
man; R. W. Okey, P. R. Bakes, R. S. Tait, 
H. E. Wichers, M. J. Morgan, and J. C. Wilcox. 
Penticton is a fruit growing center, and J. C. 
Wilcox is showing souvenir miniature apple 
boxes to the group 
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...says Howard Henry, Westhope, North Dakota 


Mr. Henry has a 36’ x 100’ galvanized steel building 
on his farm, in which he stores 16,000 bushels of wheat 
and two self-propelled combines. He likes his steel 
building so well that he plans to erect a 30-foot addi- 
tion to it in the near future. 


Farm buildings using USS Galvanized Steel Sheets 
have two basic advantages over other types of farm 
buildings. First, steel is much stronger and more 
rigid than any other construction material. The Gal- 
vanized Steel Sheets won’t buckle or rip loose around 
fastening heads in strong winds, nor will they sag 
under heavy snow loads. Secondly, Galvanized Steel 
Sheets are much more fire resistant and have a much 
higher melting point than other farm building mate- 
rials. Fire underwriters consider steel construction to 
be the safest of all. Moreover, steel buildings are easily 
grounded against lightning. 


Buildings manufactured from USS Structural Steel 
and roofed and sided with USS Galvanized Steel 
Sheets offer the additional advantages of quick, easy 
erection, low maintenance cost, and top protection 
against wind, rain, and rodents. And, the roomy, 
clear-span steel buildings are versatile—ideal for every 
use from grain storage to poultry housing. 

It will pay you to investigate Factory-Built Steel 
Farm Buildings, manufactured with 
long-lasting USS Galvanized Steel 
Sheets for roofs and walls, and a USS 
Structural Steel framework. 
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For your assurance of a high quality Factory-Built Farm 
building ask for USS Galvanized Steel Sheets for roof and 
sides. These sheets have a zinc coating produced to ASTM 
Specification A-361. 


‘ pbasbatetecccest THIS COUPON FOR FURTHER INFORMATION — ————- 


Agricultural Extension, United States Steel Corporation 
Room 4/ 525 William Penn Place 
Pittsburgh 30, Pa. 
1 am interested in steel buildings for the following: 
—) machinery storage oO —_ storage C) cattle shelters 


Chay storage airy barns C) poultry houses 
PID. peta han nea canbe pe AedS ake Ad 0OdS40 4RRSARHETEDERD OO ENe 


RD OE OU INS 5, 5.5 a-0 00206000099 500S0 064 Sracs eenee enon 


C) Please have a Steel Building representative call on me with further in- 
ormation. 


Send information to: 


POI. 0 60's 0.06.60 06006656: 64055600:000d.008 45 60.060 0054 50000600600 5506880 
OS CDLGK oe bike Md asa ee haw ee ee Ween om DOWR. .cccesccces ones ee 
ES ri iain conse wad i ad tose, 6 bin ht Saeanabien dion lal Pie atekkenteaveeaw ak 


United States Steel Corporation produces high-quality USS Galvanized Sheets and 
Structural Steel which our customers manufacture into durable farm buildings. Your 
requests for information will be forwarded to the manufacturers of these buildings, and 
you will hear directly from them. 
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With the ASAE Sections 
(Continued from page 690) 


be led by William C. Wenner, Northwest- 
ern Rural Electrical Co-op; power and ma- 
chinery, by E. A. Silver; New Holland 
Machine Co.; farm structures by Harold 
Walton, Pennsylvania State University; and 
soil and water by Gil Oesterling, Soil Con- 
servation Service, USDA. 

Friday morning at 8:00 a.m. a tour of 
the Peninsula has been arranged. The 
morning session will begin at 9:00 a.m. 
with Ralph E. Patterson, Pennsylvania State 
University presiding. The theme for the 
meeting will be on grassland farming. 
Local farmers will attend the meeting and 
give short talks on experiences with grass- 
land farming. Other pertinent topics to be 
presented will be on new research in hay 
drying, by William L. Kjelgaard; latest 
trends in wagon drying, by Joseph A. Mc- 
Curdy; preventative maintenance of silos, 
by Harold Walton; and trends in forage 
harvesting equipment, by C. B. Richey. A 
business meeting will be held at the close 
of the morning session. 

Friday afternoon those who like to fish 
may enjoy a time of fishing on Lake Erie. 
Tours have also been scheduled to Welch’s 
grape juice plant and to a modern dairy 
farm. 


Virginia Section 


The Virginia Section meeting will be held 
at Hotel Jefferson in Richmond on October 
19 and 20. Registration will begin at 12:00 
p.m. October 19. V. H. Baker, section vice- 
chairman, will preside during the Friday 
afternoon session. K. M. Bannie, Interna- 
tional Harvester Co., Chicago, will speak 
about new developments in forage harvest- 
ing and handling. General H. B. Holmes, 
State of Virginia, Division of Planning and 
Development, will talk on the intent and 
interpretation of the Virginia Water Law; 
and J. T. Cutchin will discuss uses of elec- 
tric heat in agriculture. A report from 
V.P.I. ASAE student branch, and a talk on 
the factors that influence boys to study agri- 
cultural engineering, by E. T. Swink will 
follow. J. L. Butt, ASAE secretary, will 
sveak about agricultural engineering trends. 

M. A. Hubbard, executive secretary, Vir- 
ginia Farm Bureau Federation, will be fea- 
tured speaker during an evening session fol- 
lowing a banquet. 

G. W. Halsey, section vice-chairman, will 
preside during the Saturday morning session. 
J. H. Lillard, leader, agricultural engineer- 
ing research, V.P.I., will review agricultural 
engineering research in Virginia. Projects 
include poultry house ventilation by Mc- 
Neil Marshall; structural stability of farm 
buildings by H. T. Hurst; drainage by J. P. 
Walker; agricultural hydrology by J. B. 
Burford; insects by J. M. Stanley; tobacco 
by V. H. Baker; peanut curing by N. C. 
Teter; and peanut harvesting machinery by 
G. B. Duke. 

The meeting will adjourn in time for the 
V.P.I1.—University of Richmond football 
game, October 20. 


Pacific Northwest Section 


The meeting of the Pacific Northwest 
Section will be held at the Prince Charles 
Hotel, Penticton, British Columbia, October 
24 to 26. 

Registration will begin at 6:00 p.m., 
October 24. At 7:30 Mayor Oscar Mattson 
will extend a welcome. J. S. Allin, B. C. 
Department of Agriculture, will speak on 
agriculture in British Columbia. A panel 
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group, E. L. Barger, W. H. Knight, C. A. 
Oliver, and Paul Slusser, led by Roy Bainer, 
National ASAE president, will discuss the 
question—why agricultural engineering ? 

Thursday morning will begin with a 
general session. Introductory remarks will 
be made by Section Chairman T. L. Coul- 
thard, followed by a message from ASAE 
President Roy Bainer. Erwin R. Baker, 
Sylvania Electric Products Co., will speak 
on increased convenience, production and 
safety on the farm through better lighting, 
and LaSalle Coles, vice-president, National 
Reclamation Assn., will discuss a basis for 
the total development of waters in the 
Northwest. 

At 10:30 two concurrent sessions will be- 
gin. The first paper on the program of the 
joint session of the soil and water group 
with the power and machinery group will 
be presented by Dan Evans, and will be on 
the subject of compaction on irrigated pole 
beans. Dale Kirk will follow with the 
subject of straightening aluminum tubing 
with hydraulic pressure. The closing two 
papers will discuss the relative capacity 
of various classes of tillage tools to bury 
surface trash cover, by D. T. Anderson, 
and soil compaction in irrigated soils, by 
Roy Bainer. 

A discussion about the application of 
water-to-air heat pumps for house heating in 
rural areas, by Roland E. Pillat, will open 
the joint session of the rural electric group 
and farm structures group. Paul Slusser will 
present farm electrification problems and 
needs, and F. G. Crofton will discuss ply- 
wood structures. 

The afternoon meeting will start with a 
general session during which W. H. John- 
son will speak on new trends in harvesting 
machinery and J. L. Thompson will discuss 
Canadian farm building planning service. 

Topics covered in joint sessions following 
the general session, include implement in- 
dustry's contribution to materials handling; 
beef corrals; new West Coast lumber grade; 
water for thirsty acres in the Lillooet area; 
and a study of electrical use in sprinkler 
irrigation. 

A student banquet will be held at 6:00 
p.m., October 25. Robert Morgan will pre- 
side. Students and faculty advisors shall 
attend through courtesy of R. M. Wade and 
Co., Portland, Ore. 

Four concurrent programs will be held 
Thursday evening. A committee business 
meeting and election of officers will follow. 
Papers include subjects on European balers ; 
equipment and labor for harvesting hay 
crops; semi-self-propelled harvesting ma- 
chines; arch-rafter construction; electrical 
problems impeding the progress of automa- 
tion in agriculture; a report on the rural 
electrification program held at Roanoke, 
Va.; pan evaporation as a measure of con- 
sumption use; plot sprinkler for small irri- 
gated plots; and simulating mechanically 
the infiltration of water into soil for lab- 
oratory irrigation investigation. 

The final day, Friday, October 26, will be 
devoted to a general session during which 
a paper on the professional engineer; re- 
ports of ASAE student branch activities ; and 
student papers and awards will be pre- 
sented. A business meeting, committee re- 
port and election of officers will close the 
morning session. 

At 1:30 the four divisions of ASAE will 
journey to the Dominion Experimental 
Farm at Summerland. Concurrent programs 
have been scheduled, and papers to be pre- 
sented will cover subjects on fertilizer ap- 
plication, irrigation of alfalfa, sweet corn 
production, soil moisture, and air-blast con- 
centrate sprayers. 
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The session will close with a tour of 
the experimental station. 


Ohio Section 


A meeting of the Ohio Section will be 
held October 26-27 at the Ohio State Uni- 
versity, Columbus. Registration will begin 
at 1:00 p.m., Friday, October 26, and the 
first session will begin at 1:30 p.m. at The 
Ohio Union. 

The theme of the meeting will be Shelled 
Corn Harvesting and Storage as it relates to 
on-the-farm applications. Papers will be 
presented on the subjects, comparison of 
corn harvesting methods and equipment; 
principles of drying; heated air-batch or con- 
tinuous drying; use of supplemental heat in 
drying-in-storage; storage for shelled corn; 
and economics of drying and storage of 
shelled corn on the farm. 

On Friday afternoon a panel discussion 
will be held on the opportunities in agricul- 
tural engineering for engineering students. 
Panelists will represent each of the major 
fields of agricultural engineering. A ban- 
quet is planned for Friday evening. The 
meeting will conclude with the group at- 
tending the Ohio State - Wisconsin football 
game Saturday afternoon. 


Oklahoma Section 


A meeting of the Oklahoma Section will 
be held Friday, November 30th, at the 
Student Union building on the campus at 
Oklahoma A&M College in Stillwater. 
Arrangements have been made to hold this 
meeting in Room B2 in the basement of the 
Student Union building in the south end. 
Chairman Fred Gray will open the session 
at 9:50 in the morning. 

Extensive efforts are being made to ar- 
range a program that will be of interest to 
all members of the Society. Speakers are 
being secured to discuss such timely topics 
as: new rural developments in summer and 
winter air conditioning; water laws in 
Oklahoma; timely irrigation discussion, in- 
cluding development of irrigation wells; a 
demonstration of the characteristics of cen- 
trifugal pumps, and the use of polyethylene 
in sealing farm ponds. 


NECROLOGY 


L. H. Smith, Lafayette, Ala., was killed 
in an airplane crash, June 23. 

A native of Alabama he was born in 
1897 in Chambers County. He received his 
education from Georgia Institute of Tech- 
nology, majoring in electrical engineering. 

He owned and operated a farm near 
Lafayette and was a dealer for Farm and 
Implement Sales in Opelika, Ala. Mr. Smith 
was a member of the National Flying Farm- 
ers Association and had served as a director. 
He also was a past-president of the Alabama 
Flying Farmers Assn., and assistant regional 
director. 

e 


Reed M. Syler, assistant sales manager, 
Agricultural and Industrial Div., Motor 
Wheel Corp., was killed in an automobile 
accident August 1. 

He was born in 1920 at Racine, Wiscon- 
sin. In 1941 he graduated from the Univer- 
sity of Wisconsin with a B.S. degree in 
chemistry. After his graduation he was em- 
ployed by the U.S. Rubber Co., Detroit, 
Mich., and later became district manager 
of sales in the Chicago office. In 1950 he 
accepted the position with Motor Wheel 
Corporation which he held at the time of 
his death. He resided in Maywood, Ill. 
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1. Heavy sectioned outer race 
of hardened and ground high 
carbonchrome steel assures uni- 
form distribution of high rolling 
and shock loads while provid- 
ing high capacity anti-friction 
performance. 


2. Integral stud for cantilever 
mounting is made of case hard- 
ened and ground low carbon 
nickel molybdenum steel. The 
tough core provides high 


strength to withstand high 


3. Easily relubricated at any 


)__ one of three points—at either 


end or through cross hole in 
stud. Endsaccommodate stand- 
ard drive grease fittings, or may 
be sealed by the plugs provided. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRINGTON BEARINGS ( 


Needle eo Spherical Roller @ Tapered Roller 
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4. Full complement of small di- 
ameter rollers—through-hard- 
ened, ground and lapped—for 
maximum radial load capacity. 


TORRINGTON CAM FOLLOWERS 
Give Longer Service... Carry High Shock Loads 


5. Raceways precision 
ground for even load distribu- 
tion (A) and uniform low end 
play (B) assurelong bearing life. 


Torrington Cam Followers are precision made 
throughout. They are available in sizes from 4” to 
24” O.D. Special surface finishes such as chrome and 
cadmium plate or oxide black can be provided. 


Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they’re better made. 


THE TORRINGTON COMPANY 


Torrington, Conn. 


Cylindrical Roller e 


South Bend 21, Ind. 


@ Weedle Rollers 
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70-hp Air-Cooled Engine 


Lycoming Division, Avco Mfg. Corp., 550 
S. Main St., Stratford, Conn., has introduced 
a new valve-in-head, air-cooled, 4-cylinder 
V-type engine designed for all general appli- 
cations in the industrial, agricultural and 
construction fields. Designated as the model 
CV4-180, the engine is said to deliver 
70 hp at 3000 rpm. 

The new engine features interchange- 
ability of major component parts with its 
counterpart, the C2-90 model 30-hp engine, 
such as the aluminum cylinder head of 
valve-in-head design, cylinder barrels, pis- 
tons, forged connecting rods, bearings, 
valves, etc. A full-pressure lubricating sys- 
tem is employed. 

A four throw, three main bearing dynam- 


ically counterbalanced crankshaft and twin 
three bearing camshafts are included in the 
engine design. All engine accessories are 
flange mounted and gear driven from the 
timing gear train housing. The new engine 
weighs approximately 463 lb without elec- 
tric starter, generator and flywheel housing 
which are being offered as optional equip- 
ment. The engine power end will be offered 
with SAE No. 3, 4, and 5 bell housings as 
with special pump adaptors and shaft ex- 
tensions to suit customer requirements. 

The engine has a 4-in stroke, 312-in bore 
and 176-cu in displacement. It is 28 in long, 
27.68 in wide and 28.57 in high, without 
air cleaner. 


Unveils Experimental Model 
Air-Conditioned Tractor 


J. F. Schaffhausen, operational director of 
Cockshutt Farm Equipment, Inc., Bellevue, 
Ohio, at his Bucks County, Pa. experimental 
farm unveiled an experimental model of an 
air-conditioned tractor. 


—o 
— aa 


Reduced fatigue, increased operator eff- 
ciency and higher crop yields are listed 
among advantages of the new design. The 
cab is also equipped for winter heating and 
features a built-in, push-button radio. It is 
reported that a production model will be 
planned when market demand is evident. 
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PRODUCTS 
CATALOGS 


NEW 


Flexible Coupling Features Brake 
Drum Flange 


Lovejoy Flexible Coupling Co., Dept. 
AES, 4801 W. Lake St., Chicago 44, IIL, 
has developed a new coupling which incor- 
porates a brake drum flange on the outer 
diameter. This feature is said to provide a 
compact drive arrangement and is particu- 
larly useful where shaft length or distance 


= 
i 
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between two units is at a premium. It is 
said that the brake drum entails no more 
space than that required by the flexible 
coupling. 

The new brake drum coupling is available 
in 8 standard sizes, with ratings from 2 to 
40 hp at 1750 rpm. Maximum bores of the 
hub body range from 1 to 2%-in. Drum 
body bores are made to motor shaft size 
specifications. Distance between shafts runs 
from ¥ to 1%-in. Cushions are one-piece 
spider type. 


New Shop Dynamometer 


M & W Tractor Products, 5021 Green 
St., Anchor, IIl., has announced a new type 
shop dynamometer. This new testing device, 
called the Hydra-Gauge dynamometer, per- 
mits a mechanic to diagnose carburetion and 
ignition troubles instantly. Single dial horse- 
power readings let mechanics and the cus- 
tomer see the difference in tractor perform- 
ance. 


The new dynamometer permits tractors to 
be tested under actual field load conditions, 
in the service shop. The unit is portable and 
a single operator can connect the machine to 
a tractor PTO and develop any number of 
pulling conditions that are experienced in 
farm work. Carburetor and ignition changes 
can be made under actual load conditions. 

Complete details concerning the new de- 
vice and a free demonstration may be ob- 
tained by writing to the company. 
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Trip-Shank Field Cultivator 


Tractor and Implement Div., Ford Motor 
Co., Birmingham, Mich., has introduced a 
new heavy-duty field cultivator that is 
equipped with spring-loaded trip shanks. 
Each shank has an individual spring-loaded 
trip mechanism which holds it in a fixed 
position, but permits the shank to swing 
back and upward when an obstruction or 
overload is encountered. Raising the im- 
plement momentarily automatically resets the 
shanks. This new trip shank design is said 


to maintain a constant pitch setting on 
sweeps and shovels regardless of changes 
in draft. 


The new cultivator is available in fully 
tractor-mounted 7 and 9 shank models for 
both Ford and Fordson Major Diesel trac- 
tors. It uses three banks of shanks, has 
ample trash clearance between shanks, and 
is available with a wide selection of sweeps. 
Gage wheels are available as optional equip- 
ment for use with tractors which do not 
have implement depth control. The trip 
mechanism can be set for release at 1500 Ib 
for normal operation or 2500 lb for heavy 
work. When deeper penetration is desired, 
the number of shanks can be reduced. 


New 12-Ft Combine 


Minneapolis-Moline Co., Minneapolis 1, 
Minn., has announced a new pull-type grain, 
seed, and bean harvester with a 12-ft cutting 
swath. The new Model G-144, successor to 
the Model G-4, features a new 4-cylinder, 
Model 206-J4 engine to power the thresh- 
ing mechanism. A 17-gal fuel tank is lo- 
cated low for refueling without climbing. 
The engine is equipped with an electric 
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fuel pump, weather cap and a new instru- 
ment panel for easy engine readings. 

Other features of the harvester include a 
rock-trap concave with single-lever adjust- 
ment and graduated scale for quick concave 
settings; heavy-duty, 31'4-in rasp-bar cylin- 
der with double-roller chain drive; a 3,520 
sq-in separating surface; 5-way adjustable 
cleaning shoe; and optional manual or 
hydraulic header control. 


The hydraulic unit can be powered from 
the tractor or from the auxillary engine, 
and can be operated from either the tractor 
seat or the operator's platform on the 
harvester. 

(Continued on page 696) 
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HOW 


TDA 


HELPED PUT MORE “DRIVE” 
INTO POWER FARMING! 


This newest of self-propelled combines 
represents another great forward step in 
power farming—thanks to the teamwork 
of one of America’s largest manufac- 
turers of farm equipment and Timken- 
Detroit® Axle. 

Completely new from top to bottom, 
this 10-foot combine offers new conven- 
ience, easy control—and a totally new, 
specially-designed TDA driving assem- 
bly that permits changing ground speed 
on-the-go without touching the throttle, 
or affecting the separator speed. 

Field proved under many conditions 


in South America, Mexico, and here— 
this new combine will harvest all grains 
—soy beans, alfalfa, wheat, and corn, the 
latter with a special header unit. 

Once again, Timken-Detroit experi- 
ence, research and engineering ability 
have helped another farm equipment 
manufacturer solve another design 
problem .. . build a better product. If 
you have a problem in designing or 
building driving assemblies for farm 
equipment, call in Timken® engineers. 
It costs you nothing—and will save you 
money in the long run. 


©1956, R S & A Company 
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New Products and Catalogs 
(Continued from page 694) 


Tractor -Mounted Ripper 


Caterpillar Tractor Co., Peoria, Ill., has 
announced a new tractor-mounted ripper 
designed specifically for use with the D9 
tractor. The ripper consists of two mount- 
ing brackets, two hydraulic cylinders, one 
beam assembly, and three teeth. It weighs 
10,830 lb and mounts on the bevel gear case 
through a special drawbar bracket group 
which replaces the standard drawbar 
brackets. 


Ripping depth is down to 28 in. 


The box-section beam is made of alloy 
steel plates, submerged arc welded, and 
reinforced inside by additional plates. The 
shanks are made of heat-treated steel with 
a hardened alloy cast steel boot which has 
a replaceable, hardened cast steel point. 
The teeth are swivel mounted. When rocks 
or other obstructions are encountered, the 
teeth will swivel up to 10 deg. 

The ripper is used primarily to break up 
hard materials for subsequent scraper load- 
ing. When mounted on a tractor used for 
push loading, it can rip between cycles. 
Other jobs include breaking up old black- 
top or concrete, clearing and ripping roots, 
and breaking frozen ground or stratified shale. 


One-Piece Mesh Crib 


The Pennington Mfg. Co., Addison, III., 
has introduced a prefabricated one-piece 
mesh crib. The horizontal bars of the mesh 
are 2-in apart and all models feature side 
walls in one continuous roll of wire for 
easy handling. Angle iron vertical stiffeners 
are bolted to the walls without cutting the 


SLA T TTT 


4 eaes. 


roll into panels and floor anchors are fur- 
nished for every vertical support. 


All sections of the steel roof are ribbed 
at each joint and peaked to a removable 
center cap. A ladder section of the roof is 
furnished complete with rafter supports. 
The entire roof assembly is bolted to the 


< at every joint with a specially designed 
It. 
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Rust Preventive Booklet 


The Flood Company, Hudson, Ohio, has 
published an attractive new 8-page booklet 
describing Penetrol, a rust preventive, paint 
extender, and reinforcing paint additive. 
Profusely illustrated and containing a text 
which can be readily understood by laymen, 
painters, and paint chemists alike, the book- 
let should find wide interest and circulation 
throughout the general industrial, agricul- 
tural, automotive, marine and other fields. 
Measuring 814 x 11 in, it is designed for 
easy permanent retention in the office filing 
system. Requests for copies should be 
addressed direct to the company. 


Auger Wagon Features 
Elevator Position Clamp 


Knoedler Manufacturers, Streator, Ill., has 
announced a new auger wagon that features 
a wheel-spin friction clamp for speeding 
positioning of the angle of the elevator, as 
well as the direction of grain flow. The 
clamp replaces the chain adjustment and 
travels on a semi-circular arm (inset). 

The elevator can be rotated at its base 
allowing for quick control of the discharge 


spout. Weight of moving grain or vibra- 
tion does not alter the elevator angle, or 
direction of discharge, once the clamp is 
tightened. 

Available in 6-ft lengths with a capacity 
of 80 bu (101 bu with extensions), and in 
8-ft lengths, 107 bu (135 bu with exten- 
sions), this new auger wagon is said to put 
out up to 50 bu of grain a minute. The 
elevator can be installed either front or 
rear as ordered. 


Tree Power Cultivator 


Roper Mfg. Co., Zanesville, Ohio, has 
announced a new tree power cultivator for 
control of mice and mole damage, and 


mulching around fruit, nut and ornamental 
shade trees. The new tool is designed for 
installation on 2 or 3-point tractor hitches. 
It can be used either with 32-in spike roller 
or easily attached 10-in extension to provide 
42-in length. 
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New V-4 Air-Cooled Engine 


Wisconsin Motor Corp., Milwaukee, Wis., 
has announced production of Model VH4, 
a new 30-hp, 4-cylinder, V-type, air-cooled 
engine designed to meet requirements be- 
tween the company’s 25-hp and 36-hp 
models. The new engine operates at a 
maximum speed of 2800rpm and can be 
adapted to operate on kerosene, natural gas, 
LP-fuels or fuel oil of 38-42 deg Baume 
gravity and 35 octane rating. 

Special 


includes hydraulic 


equipment 


pump, visual-type air precleaner, rotating 
screen, automatic high temperature switch, 
electric generator and starter (or starter 
only), clutch assembly, reduction assembly 
or clutch-reduction assembly. The engine 
can be supplied as an open engine with or 
without side-mount fuel tank or as a com- 
pletely housed power unit with either built- 
in or underslung fuel tank. Specification 
literature (Bulletin S-196) is available by 
writing to the manufacturer. 


Farm Buildings Catalog 


Stran-Steel Corp., Ecorse, Detroit 29, 
Mich., announces an illustrated catalog giv- 
ing details of recent improvements and de- 
velopments in the Quonset line of steel 
buildings for farm use. Included in the cata- 
log are the farm service and repair center 
and machinery storage buildings, the grain- 
drying and storage systems, and bowstring- 
truss grain storage structures. 

The farm service and repair center and 
machinery storage buildings were developed 
to help the farmer protect his equipment. 
The catalog presents illustrations of the 
structures in use. A breakdown of space 
requirements for farm machinery is provided 
as well as suggested layouts for the service 
and repair centers. 


The grain drying and storage system con- 
sists of a Quonset grain storage building, an 
air-distribution system and fans to force the 
air through the unheated grain. After the 
grain is dried the fans are reversible for 
cooling. Increased capacity bowstring-truss 
grain storage buildings are now available in 
widths of 50 and 60 ft and eave-heights of 
15 and 20 ft. 


A table of space-requirements for beef 
and dairy cattle, hogs, sheep and poultry is 
provided. A central portion of the catalog 
is devoted to illustrated descriptions of the 
up-to-date features and accessories of the 
Quonset and rigid frame farm buildings. 
Hay-drying, storage and self-feeding systems 
are displayed in another section of the cata- 
log. These buildings are available in 32 and 
40-ft widths. The catalog lists tonnage ca- 
pacities of the structures for long, <r 
and field-baled hay. Manger-space and feed 
requirements are also tabled. The final sec- 
tion of the large brochure describes some of 
the specialized farm uses of these buildings. 
The catalogs are available upon request 
from the company. 

(Continued on page 706) 
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New Case tractor model 400, brings users 
the dependability of vital gears and shafts 
fabricated from nickel alloy steels to pro- 


vide good surface wear resistance plus 
needed strength for rugged work. Manufac- 
tured by J. I. Case Company, Racine, Wisc. 


Nickel alloy steel gears in Case tractors, 
despite severe abuse, keep running smoothly 


In the new Case tractor, model 400, 
carburized nickel alloy steel gears 
meet tough operating demands and 
provide advantages for the manu- 
facturer as well. 


Gearing strengthened 
with 4620 


Differential bevel gears and their 
mating pinions are fabricated of 
4620 steel. This provides not only 
strength and toughness, but—thanks 
to minimum distortion in heat-treat- 
ing — smooth and silent operation. 


Case transmission and crankshaft 
gears are also of 4620 type nickel 
molybdenum steel, to obtain essen- 
tial hardness, strength and wear re- 
sistance. 


iXco 
F towne | 


TeAOE mate 


Shafting Improved 

with Ni-Cr-Mo-Steel 
To provide high strength in tor- 
sion, Case specifies a direct-hardened 
nickel alloy steel — type 4340 — for 
model 400 power take-off shafts. This 
steel develops high mechanical prop- 
erties, has excellent hardenability 
and responds readily to fabrication 
processes. Its high permissible tem- 
pering temperature also assures 
toughness and dimensional stability. 


Have You a Problem? 


Inco offers help to anyone with a 
metal difficulty... help based on long, 
practical experience ...so don’t hesi- 
tate to send us details of your. prob- 
lems for our recommendations. 
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Nickel steel gears impart stamina to 
these transmission units for the new 
Case 400. In addition to high mechani- 
cal properties, the nickel alloy steels 
for these components readily respond 
to heat-treatment and fabrication, 
thus permitting economical production. 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC. new vorks.n-y. 
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How to 
paint 
the country 


‘Be new “soil bank” authorized by Congress 
has two primary functions. 


The acreage reserve to reduce the amount of land 
in production 


The conservation reserve to divert croplands to 
soil-building grasses or trees. 
Authorities agree that this is one of the greatest in- 
centives farmers have ever had to put tired croplands 
into soil-building grasses and legumes, or trees. 
Result: richer, greener, more productive lands. 
Even though soil bank lands may not be used for 
grazing or forage at present, there will be renewed 
interest in basic grassland crops and improved prac- 
tices in seed-bed preparation, fertilizing and seeding. 
Already there exists a wide choice of dependable 
grasses and legumes that may be drawn upon for soil 
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bank planting in every section of the country. These 
have been selected and adapted to regional and local 
soil, climate and other conditions through pains- 
taking work by the USDA research activities, Soil 
Conservation services and private seedsmen and 
growers. 

New Holland, the headquarters for grassland farm- 
ing, has led the way for years in the development 
and building of new and improved grassland ma- 
chines. Advanced machines like New Holland’s new 
family of spreaders are the backbone of any grass- 
land farming program. 


The New Holland Machine Co., New Holland, Pa. 


SRR RNIN NE TER CmmSRtCIRRT om a . . —_ . . — 


‘‘First in Grassland Farming’’ 
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Rugged, precision built, for light, 
medium, and heavy duty applications. 
Standard equipment for many leading 
manufacturers of dump _ bodies, 
winches, hoists, road graders, 
mowers, pumps, hammermills, agri- 
cultural machinery, marine equipment 
and other power drive applications. 
Supplied with plain or needle bearing 
Journal Assemblies in a wide variety 
of yoke combinations. 


SLIP 


? i 


STANDARD 
LENGTH 


Top to bottom: 

© Safety Shielded Assembly for applica- 
tions where the drive shaft is exposed. 

® Telescoping Drive Shaft. Square or 
rectangular tube and shaft ends. 

¢ Unwelded Center Assembly. Tubular 

drive shaft to desired length. 


, (a Write for Free Engineering 
= 2 Literature, or send us your 
ei specifications. Neapco will 
, design assemblies to meet 
your requirements. 

NEAPCO PRODUCTS INC., 
POTTSTOWN, PA., U.S.A. 
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Kevolutionary 


CORROSIVE RESISTANT...COSTS 40% LESS 
COMPARATIVE TESTS PROVE IT WEARS 100% LONGER 


From coast to coast manufacturers, engineers and trans- 
mission drive specialists are acclaiming this as the most 
revolutionary development in the roller chain field. It meets 
the most exacting requirements of the chemical, food, bev- 
erage and other industries where corrosion resistance is a 
factor. Yet it has been tested and proved to outlast, outrun 
and outwear other chains even though it costs far less. 


HIGHER TENSILE STRENGTH— has same tensile strength as 
alloy steel chain . . . much higher than bronze or stainless 
steel chain. 


LONGER WEARING— actual wear-drive tests prove it lasts 
as much as 100% longer than alloy steel chain. 


STAINPROOF, CORROSIVE RESISTANT—corrosion re- 
sistance is greatly increased in Electrolized Chain and com- 
pares favorably with any other corrosion resistant chain 
now on the market. 


LOWER PRICE—of Atlas Chain makes it as much as 40% 
less in cost than any other corrosion resistant chain now on 
the market. 


Here’s the chain that makes it possible for you to re- 
evaluate the specifications of your transmission drives. From 
the standpoint of cost, efficiency and longer wear it allows 
you to specify corrosion resistant chain on drives previously 
ruled out due to high cost and short chain life. 

You owe it to your plant to contact your nearest Atlas 
distributor to get the complete story on Atlas Electrolized 
Roller Chain and Sprockets. He can help you attain a new 
standard of efficiency on your transmission drives. 


ATLAS CHAIN AND MANUFACTURING CO. 
West Pittston, Penna. 


GET THIS DATA ON 
ELECTROLIZED CHAIN 


This free brochure tells you in brief question 
and answer form all about Electrolized Chain. 
Write for your copy today. 
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No job too little ...or none too tough 
for BOWER STRAIGHT ROLLER BEARINGS 


A complete line, 
a wide range 
of sizes to fit your 


specific needs 


Square pegs weren't made for round holes. And 
aircraft bearings aren't built for farm equipment, 
either. That's why Bower designs a complete line 
of straight roller bearings—a line broad enough 
to meet any product requirement. 


Jet planes break the sound barrier . . . need 
bearings that'll keep pace. So Bower aircraft 
bearings are engineered with exactness and pre- 
cision to tolerances held to millionths of an inch. 
Bower tractor bearings, on the other hand, are 
built for ruggedness . . . to take heavy loads and 
real punishment, day after day, month after month. 


Bower Roller Bearings are proved performers 
in every field, for any straight roller bearing 
application. From motors to earthmoving equip- 
ment, they're on the job—cutting maintenance 
and downtime, setting new standards of efficiency 
and economy. Get details on the complete line 
from a Bower engineer. 


Tapered, Straight and Journal Roller Bearings for every field of transportation and industry 


BOW . ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION ° FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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THE RECORD OF “FIRSTS” IN 
FRICTION MATERIAL DEVELOPMENT 
SHOWS WHY R/M IS 

FIRST IN FRICTION 


b 
a Pn, 


A few of the many friction parts R/M makes of woven and molded asbestos, 
cork-cellulose, semi-metallic, sintered metal, and other friction materials. 
Raybestos-Manhattan has been the world’s leading maker of friction parts 
for over 50 years. Unlike other manufacturers, R/M works with all types 
of friction materials . . . so that you can be sure of getting a com- 
pletely unbiased recommendation whenever you consult an R/M engineer. 


FIRST Woven Brake Lining « FIRST Asbestos Brake Lining e FIRST Ground Wearing Surface « FIRST Zinc Alloy Wire 
Brake Lining e FIRST Pre-Treated Yarns e FIRST Extruded Pulp Brake Lining e FIRST Flexible Pulp Brake Lining 
in Rolls « FIRST Dry Process Brake Lining e FIRST Semi-Metallic Brake Lining « FIRST Bonded-to-Metal Brake 
Lining « FIRST Woven Clutch Facings « FIRST Molded Asbestos Clutch Facings for Clutches Operating in Oil 
FIRST Endless Woven Clutch Facings e FIRST Pre-Treated Clutch Facings e FIRST Bonded-to-Metal Clutch Facings 
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| THE PACE IN FRICTION MATERIAL DEVELOPMENT 


RIM alone manufactures 
all types of friction materials 


Particularly with today’s more complex requirements, no 
single type of friction material can be best for all friction 
applications. That’s why R/M (and only R/M) manufac- 
tures all types of friction material. And that’s why you can 
be sure of getting the material or combination of materials 
best for you when you consult R/M. 


Where asbestos is most practical for your purpose, R/M 
experience can determine precisely whether woven or 
molded asbestos parts—or both together—will give you 
better performance. R/M’s experience with asbestos is 
second to none in the field. 


Where kinetic energy absorption per square inch of 
friction material is very high, where engagements occur on 
a repetitive cycle with little time interval, or where friction 
components must be held to a minimum thickness, R/M 
sintered metal friction parts, for oil or dry operation, may 
best meet your requirements. Under such severe conditions, 
R/M sintered metals will perform without appreciable 
increase in wear rate because of their high thermal con- 
ductivity and the absence of a destructible bond. 


If high temperatures are not a factor, R/M cork-cellulose 
materials may give top performance. The most popular 
type for operation in oil is a composite consisting of a dual- 
faced assembly with alternately opposed nesting rings of 
cork and cellulose. The friction properties are at the top of 
the range. The engagement characteristics are good. And 
the natural dampening characteristics tend to prevent chatter. 


Cork and cellulose materials, however, char to destruc- 
tion at temperatures close to 400°F. Where higher heat 
resistance is required, R/M semi-metallic friction materials 
are widely used. Their durability is much greater than that 
of resilient types, their engagement characteristics are 
comparable, but their friction range is lower. 

There is some drop-off in friction during the life of semi- 
metallic materials, but stability of friction under relatively 
severe Operating conditions is one of their recognized 
advantages. Their versatility is important, too, for they can 
be made in thin, conformable sections readily adaptable to 
such uses as bands, plates, cones and intricate shapes. 

Woven and molded asbestos, sintered metal, cork- 
cellulose, and semi-metallic are but five types in the com- 
plete R/M line covering all kinds of friction material. Thus, 
whatever your friction requirements may be—whatever the 
application—Raybestos- Manhattan is in a unique position 
to supply the exact friction parts for your purpose. 


Remember—next time you have a friction problem— 
that R/M alone works with all friction materials. And 
remember that all the depth and breadth of R/M experience 


—the complete facilities of R/M’s seven 
great plants with their research and 
testing laboratories—are as near as your | 
telephone to help you solve it. 


i; 
LH 
ras * 


Write for your free copy of R/M Bul- 
THE TRADE-MARK THAT SPELLS letin No. 500. Its 44 pages are loaded ' 

with practical design and engineering I = 
PROGRESS IN : 


data on all R/M friction materials. 
FRICTION MATERIAL DEVELOPMENT 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. - Chicago31 - Cleveland 16 - Detroit 2 - Los Angeles 58 
FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis. 
Raybestos-Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks e Clutch Facings « Fan Belts e Radiator Hose « Industrial Rubber, Engineered Plastic & Sin- 
tered Metal Products « Rubber Covered Equipment « Asbestos Textiles « Laundry Pads & Covers « Packings « Abrasive & Diamond Wheels « Bowling Balls 
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to prove your 
product’s 
claims 
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Rev-Counter for 
general! built-in use. 
Self-contained case 
is designed for 

outside application. 


That’s right . . . you can build into your en- 
gine a real ‘“‘performance-prover”’ that keeps 
a faithful and complete record of engine use 
. ..a record that’s beyond dispute. These 
Veeder-Root Rev-Counters show you and 
your customers, at any time, exactly how 
your equipment is performing up to its 
guarantee . . . whether they’re getting out 
of it all the service you built into it. These 
direct counter-readings also show at a glance 
when routine maintenance is coming due. . . 
whether servicing is needed . . . and supplies 
other valuable facts-in-figures. 


This 2-way protection is vital not only as 
a built-in feature of engines, but also of 
generators, compressors, heaters, refrigera- 
tors, high-speed cameras, and what. have 
you? 


Veeder-Root Rev-Counters are available Everyone Can Count on 


with tachometer take-off . . . and may be 


geared to your own engine requirements. 

Count on Veeder-Root for any assistance VEEDER-ROOT 
you need in designing these Rev-Counters 

into your product. Write: 


‘ s 
VEEDER-ROOT INC., Hartford 2, Conn. The Name that Counts 


STOCKS OF STANDARD COUNTERS AVAILABLE AT 
Greenville, S.C. + Chicago 6, Ill. « New York 19,N.Y. © Los Angeles * San Francisco * Montreal 2, Canada + Offices and Agents in Other Principal Cities 


Rev-Counter especialy designed 
for installation in user's housing. 


Rev-Counter especially 
designed for built-in installations. 
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1. Peoria Malleable has 38 years ex- 
perience with malleable iron—over 60% 
of its personnel have more than 15 
years service. 


2. Metal entering and leaving plant re- 
ceives chemical analysis to insure quality. 


3. Flaw detection by Magnaglo ‘“‘black 
light’’ unit is routine. 


4. Latest Brinell Hardness Tester is an- 
other of Peoria Malleable’s testing 
equipment that assures top-notch cast- 
ing. 


5. Even mold sand is tested to make 


sure castings receive the best possible 
finish. 


A big part of QUALITY is a QUALITY part 


*You can have confidence in a product 

proven dependable by such leading manufacturers 
as Caterpillar, Minneapolis-Moline, J. I. Case, 
Allis-Chalmers, Gleaner-Baldwin and many 
others. Peoria Malleable castings give them parts 
that are better looking and longer lasting 


than weldments—and less cost per unit. The same 


| 
| 
| 
| 
| 
| 
is true for smaller manufacturers who get the : PEORIA MALLEABLE CASTINGS CO. 
| 
| 
| 
| 


same quality castings and the same dependable 
service. Write us. Or, better, send your 
specifications for a definite quotation, at no 
obligation. Your letter will receive 

prompt attention. 


famous for QUALITY 


| 

| 

| 

| 

| 

| 

| 

| 
Ft. of Alexander St., Peoria, Illinois | 
| 

| 

| 

| 
insnsill 
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New Products and Catalogs 
(Continued from page 696) 


Aluminum Nail and Fastener 
Distribution Expanded 


Aluminum Company of America, 784 
Alcoa Bldg., Pittsburgh 19, Pa., has an- 
nounced plans to make available its line of 
aluminum nails and fasteners to the general 
public. The product line previously was 
supplied principally to industrial users. 

Alcoa nails will be contained in a bright 
red, white, blue, and black easy-open pack- 
age. A wrap-around label shows the actual 
size of the enclosed nail, gives a count of 
the content, and describes the type of nail 
and its use. 


Radial Roller Bearing Catalog 

Rollway Bearing Co., Inc., 541 Seymour 
St., Syracuse, N. Y., has published a new 
56-page catalog-manual, entitled Precision 


Radial Roller Bearings, which contains 
tabular information on radial static and 
dynamic capacities and thrust capacities 


computed for the company’s line of radial 
roller bearings. 

Application data covers load ratings, ra- 
dial internal clearances, temperature allow- 
ances, provision for float, alignments, seals 
and lubrication. Tables list limits for shaft 
diameters and housing bores to obtain proper 
fit of inner and outer races under various 
operating conditions. An alignment chart 
for making calculations and bearing selec- 
tions is included. 


Presenting another 
NEW WISCONSIN 


<<” HEAVY- 
DUTY 2 


This rugged new engine has been added to the Wisconsin line to fill the 
horsepower gap between the Model VF4 25 hp. and the Model VG4D 
36 hp. Wisconsin Engines. At the same time, the mounting base is 
dimensionally identical to the Models VE4 and VF4 to permit convenient 
replacement of the latter engines if greater power is required. 


The Model VH4, which now makes its bow for the first time, is the 
most powerful engine of its type and size available today, in our estima- 
tion. It is an engine of basic High Torque design which gives it the 
important advantage of being able to deliver maximum usable Lugging 
Power that carries the load through the hard, heavy pulls. It has been 
designed to give you the best possible performance at all engine speeds 
from 1400 to 2800 rpm., even when operating under intermittent shock- 
loads or under constant load, continuous service. 


The Model VH4 is a heavy-duty engine in all respects, built for hard 
service under all operating conditions, at temperatures from sub-zero 
to 140° F. (60° C.). It is an exceptionally smooth-running, even-firing 
engine and has all the traditional heavy-duty features that characterize 
all Wisconsin Models, from 3 to 36 hp. It can be supplied as an “open 
engine” with side- mount fuel tank, or as housed power unit and may 
be equipped with electric generator and starter (or starter only), clutch, 


reduction or clutch-reduction assemblies . 


. and is adaptable to opera- 


tion on a variety of fuels such as gasoline, Kerosene, natural gas, Butane, 
Propane or fuel oil of 35 Octane rating or better. 


Learn more about this new engine. Write for Bulletin $-196 for detailed data and 


engineering specifications. 


YY 


Le My 


, WISCONSIN MOTOR CORPORATION 


2 World's Largest f t Builders o of Heavy-Duty / y Air-Cooled Engines 
i. MILWAUKEE 46, WISCONSIN | a 
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Purchases Trencher Rights 


Challenge Mfg. Co., 7400 E. Bandini 
Blvd., Los Angeles 22, Calif., announces 
the purchase of the Heller Mfg. Corp., and 


Ss * < 


eee ini 

Sie 3 ae = = } 
— 7 t “ 
. , wa 


production rights of the Universal trencher. 


The manufacturer states that the trencher 
is desigred solely for utility trenching. It 
is hydraulically controlled, has a side seat 
arrangement and it trenches up to a 4-ft 
depth and 14, 16 and 18-in widths. It has 
eight digging speeds, safety clutch and 
hydraulically controlled backfiller blade. It 
digs square corner trenches and cross 
trenches. Dirt can be switched from side 
to sidé without stopping. 

Models are available for mounting on 
Oliver OC-3, and John Deere 40-C and 
420-C tractors. 


Washer Catalog 


Wrought Washer Mfg. Co., 2100 S. Bay 
St., Milwaukee 1, Wis., has issued a new 
catalog, No. 40, which describes and lists 
by sizes the company’s line of washers, bush- 
ings and expansion plugs. 

Among several new features incorporated 
in the catalog is a new format for U.S. 
Standard, SAE and machinery bushings lists, 
laid out in conformance to National Indus- 
trial Distributors standards for jobber cata- 
logs. A handy alphabetical index covers 75 
ditterent catagories and included also are ref- 
erence tables for standard wire gauges; Cir- 
cumferences and areas of circles; threads, 
bolts and nuts and a new decimal equivalent 
chart which is detachable for reference. 

Requests for the new catalog should be 
addressed to the company. 


Announces New Loader 


International 
Ill., has 


Harvester Co.,- Chicago 1, 
introduced the new McCormick 


34HM-33 loader for mounting on wide-front 
axle as well as tricycle-type Farmall tractors 
of the 300, 400, Super H, and Super M 
series. The manure fork with tine-cover is 
interchangeable with a 9-ft material bucket. 
Both bucket and fork are controlled by a 
mechanical trip. 

(Continued on page 708) 


1956 


BEV che ae se ME See ee tS Sy NSM aE RS SRE a RES ot ged Oe SRR ES! oy he UGS Srp mn A oS ee ee Te he bs SNe Me A: A it ee ee , — 
s 
a 
| , i. : ee oe ; 
-4: he "gui 

a . oo ee 

po — 1 tee \ > 
x | = 4 ae ae H 
e ——e me ' > ‘ 
. | . 
yah 7 » — - i : ~~ 
Sl eS 
fo Be i ——— S SOE 
ee ~~... \ 3 — . 
oie ee 
ee ) 4 
rae o 4 Thy : pe He, 
sy \ ; mee) | hs 

. les oe — 
co “a? atte VS { | 
> Ne ed es Y is. 35 ee ¥ 
0 am ae a ae 3 3 Fis Eee agewone 
eer a 3% Ghee rhaeteu a Z seepage Sa Sea 1s | - . ad is ee A 
— w th ee ae ‘SG 4 << s it 
- FULL-POWERED © 9 @n fy : 
e i ee ee ee Sa ——— 
ee oe ype i > \ JN SS 
Pe ae 4-Cylinder <<. ss ” poe. 
— me Bek oy —. p ni, ..-| Bae ‘a 
a eos ee x IVH4 Le : N 1® oa ay e S ’ lc i 
ee = hit =e . ON fae ‘ ie ~ . ww 4 ' 
“aa model WHG@ sj, 

si nea i ~ 
= . ee 

‘ ~ ae tie . 5 
ay ee a -. ope’ “4 . 
Snee : Poa . = 28 ¥ 
pene: . = grea i 
ae PT i Ms 2: 
= 2 ; Wa Ae pe % ; fe: ' 
rape “<* a - eee ‘ 
= A —- | f 
Ry | 
oe re e ; 


SEALED, PRE-LUBRICATED 


BALL BEARING UNITS 


Easy To Apply...Require No Maintenance... Inexpensive 


ADAPTER UNIT 


Designed for light-duty moderate-speed applications, 
this multi-purpose economy-priced unit mounts easily, quickly, 
wherever shafts can be supported—on sheet metal or any semi- 
rigid structural members. Sealed, pre-lubricated bearing is 
self-aligning; takes radial, thrust or combined loads. Available 
in 4 shaft-locking types, (1) with eccentric locking collar,* 
(2) with ball lock,t (3) with two set screws,{ (4) drilled for 
roll-pins.t 
*Standard tOn special order 


SPROCKET IDLER UNIT 


A sprocket idler and pre-lubricated, sealed, ball bearing 
—all-in-one. Bearing has triple-capacity lubricant chamber, 
full complement of balls for greater load capacity, 4-point ball 
contact for greater rigidity, case-hardened inner and outer 
races. Bore sized for %” or %%."* mounting bolts—available 
with sprockets (as illustrated) to fit (1) standard pitch, (2) 
extended pitch roller chain or (3) detachable link chain. 


*On special order 


BELT IDLER UNIT 


Designed and built -to-be-installed-ana-forgotten this 
permanently lubricated, sealed-for-life idler unit requires no 
re-lubrication, no maintenance of any kind. I. combines 
bearing, seals, and pulley in a single, compact, easy-to-install 
package assembly. Bore sized for 54” or 4%2”* mounting bolts. 
Sheaves (available in 7 types illustrated) and bearing outer 
race are of heavy-gauge, case-hardened steel. 


*On special order 


ca engineering slam. Wie J AETNA BALL AND ROLLER BEARING COMPANY 
or call oh hea expert, your nearby Division of Parkersburg-Aetna Corporation 


Aetn " distribu “oa 4600 Schubert Ave., Chicago 39, Illinois 
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New Products and Catalogs 
(Continued from page 706) 


Split-Flange Coupling 

Anchor Coupling Co., Inc., 342 N. 4th 
St., Libertyville, Ill., has announced a new 
4-bolt, split-flange, pressed-on coupling with 
a 360-deg swivel joint for convenience in 
positioning and installing. This new swivel, 
combined with the no-thread, no-leak fea- 
tures of the coupling O-ring seal design 


ee a 


Thoroughly Tests 


ROCKFORD CLUTCH 


Facing Materials 


To record the durability and heat resistance of current 
and newly developed friction material, for ROCKFORD 
CLUTCHES, two driven-member assemblies are assembled 
with two flywheels and clutch cover assemblies. 

The automatic retating cams of the engaging device produce 
repetitive engaging and disengaging cycles of the driving 
clutch and braking clutch assemblies. 10,000 engagements 
and disengagements, four cycles per minute, give a very 
conclusive wear test on the friction facings. The repetition 
and standardization of this test procedure constitute an 
accurate analysis of the wearing quality of friction facing 
materials used in ROCKFORD CLUTCHES. 

Let ROCKFORD engineers utilize this testing machine to 
insure the stamina of the clutch facing material in your 


products. 


ROCKFORD Clutch Division BORG-WARNER 


ees 1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


gives the engineer new design freedom and 
prevents danger of hose twisting. The new 
coupling is available in all sizes from 
through 144 in and in all standard bends 
from 0 to 90 deg. The manufacturer reports 
that thinner sections on valve and pump 
bosses are made possible and the hose assem- 
bly can be connected and disconnected time 
after time without danger of leaks. 


Tillage Equipment Booklet 


Rome Plow Co., Cedartown, Ga., has 
published a new booklet describing the com- 
plete line of the company’s equipment. 
Methods and equipment for clearing, de- 
veloping and improving land, for big scale 
seedbed preparation and for deep tillage are 
discussed. 

Booklets are available in English, Spanish, 
Portuguese and French, and can be obtained 
by writing direct to the company. 


New 2-Way Disk Plows 


Rome Plow Co. of Cedartown, Ga., has 
developed two new 2-way disk plows de- 
signed for deep plowing with 15-in penetra- 
tion. Both new disk plows are of similar 
design. The PA 3-28, as the smaller plow 
is designated, is a 3-blade plow that takes a 
33-in width of cut and has three 28-in disk 
blades (30-in blades optional). The larger 
plow, the PA 4-28, takes a 44-in width of 


cut and has four 28-in blades (30-in blades 
optional). To lessen the draft in excep- 
tionally tough or deep plowing, a disk and 
standard can be removed. For operation the 
tractor requires a hydraulic pump and dou- 
ble valve control. 


One hydraulic control lever raises the 
plow from the ground and another control 
lever actuates the hydraulic ram that swings 
the disk plow beam into position to cast dirt 
in the opposite direction. Penetration is 
regulated by adjusting the stops on the 
hydraulic rams. A new knife-type land slide 
is used to hold the blades in line. The land 
slide is hard-faced and can be sharpened or 
replaced in a farm workshop. 


Direct-Drive Generating Plants 
Added to Line 

The Wincharger Corp., Sioux City, Iowa, 
has announced that two new direct-drive 
generating plants have been added to the 
Winco line of engine-generators. 

The new units, both designed to run at 
1800 rpm, supplement the manufacturer's 
line that includes both 3600 rpm direct- 
coupled and belt-connected models. The 
Series 2B23S4D is rated at 2000 watts, with 
intermittent overload capacity. The 102B- 
14S4D is rated at 1250 watts, likewise with 
margin for temporary overload. Both units 
are available with either manual or remote 
start, and they can be supplied with a 
2-wheeled dolly or with a carrying cradle. 
Also, in both series, the generator is 
driven by a Briggs & Stratton engine. 


Masonry Expansion Drive Rivet 


Southco Division, South Chester Corp., 
Lester, Pa., has developed a new masonry 
drive rivet for fastening electrical conduit, 


boxes, shelf brackets, pipe, rainspout, 
aerials, hinges, signs, and similar items to 
all kinds of masonry — brick, stone, con- 
crete, or composition cinder block. 
Installation is accomplished by drilling a 
\4-in hole, insert the rivet, and hit the nail- 
like pin with a hammer. The end of the 
rivet expands holding it deep in masonry. 
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DURKEE-ATWOOD V-BELT 


Simplifies Power Transmission for 
Ferguson Side-Delivery Rake 


The Ferguson Side-Delivery Rake is unit-mounted on the 


D-A ENGINEERING 
Integrates the V-Belt 


tractor and driven from the power take-off by a single with the Application 
Durkee-Atwood V-Belt. This drives the right-hand reel Durkee-Atwood engineers collab- 


spider with no cams, gears or chains to wear out or Cause 


orated with Ferguson engineers 
in overcoming design problems of 


trouble, and eliminates the ground drive with its usual iy Vee See Ses She Fetquesn 


Side-Delivery Rake. The result 


slippage and complicated moving, driving and wearing was a specially constructed V-belt 


mechanisms. 


that does an outstanding job. 
If you have a V-belt problem, 


The six-bar reel and special offset placement of bars Durkee-Atwood's facilities are at 


your command. Ask Durkee-At- 


permits raking at speeds up to 10 miles per hour. Should wood — your best source for engi- 
the reel become jammed accidentally, the V-belt drive nang annoy aa Maheet 


quality V-belts for agricultural 


allows sufficient slippage for protection. equipment. 


Form No. 545 


1956 


DUR KEE 


100, 
“V-BELTS 
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DURKEE-ATWOOD COMPANY 


Dept. AE-10 MINNEAPOLIS 13, MINNESOTA 


Suppliers of original equipment V-Belts for major manufacturers of: 


COMBINES e« MOWERS « HAY RAKES e FORAGE HARVESTERS 
CORN PICKERS *« WINDROWERS « CHOPPERS e COTTON PICKERS 
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ADVANTAGES OF 


FLEXIB 


LE SHAFTING 


for Power Drive and Remote Control 


by C. HOTCHKISss, Jr. 
Application Engineer, 


Stow Manufacturing Company 


Flexible shafting has the follow- 
ing advantages over other type 
drives: 


1—It is often the simplest 
method of transmitting 
power between two points 
which are not collinear or 
which have relative motion 


2 — eliminates exposed revolv- 
ing parts 


3—does not require accurate 
alignment 


4—easy to install and main- 
tain. 


NOT COLLINEAR — Where it is neces- 
sary to connect two shafts which are 
not collinear, a simple arrangement of 
a single belt or two universal joints 
will often do the job adequately. But, 
in many cases where the path of trans- 
mission is more complicated and would 
require a more expensive arrangement 
of mechanical components, flexible 
shafting provides a simple, low cost, 
efficient drive which is easy to install 
because it does not require accurate 
alignment. See example, figure 1, in 
which a 11-inch Stow flexible shaft is 
used to drive the auger on a G.L.F. 
bulk feed truck. 

Flexible shafting also allows the de- 
signer greater freedom in locating 
either the drive or the driven com- 
ponent on a piece of equipment. 


Fig. 1 


STOW MANUFACTURING COMPANY 


RELATIVE MOTION—Where two shafts 
which have relative motion must be 
connected, flexible shafting is often the 
ideal means of transmission. In many 
cases it eliminates a much more com- 
plicated drive which would, neces- 
sarily, include telescopic joints; further, 
it eliminates the danger of exposed 
moving parts. See figure 2, which 
shows a 94-inch Stow flexible shaft 
driving an Avery Rake built by the 
Minneapolis Moline Co. 


Other typical applications of this 
type are used on portable power tools 
when motors are too heavy to be 
mounted on the tool—such as portable 
grinders, sanders, paint scrapers, saws 
and tree tappers. And, since flexible 
shafting is not affected by vibration, it 
is an ideal drive for applications where 
a high degree of vibration is involved 
—such as in vibration testing tables and 
concrete vibrators. 

Stow flexible shafts are available: 
for power drive applications in diam- 
eter sizes from Yg inch to 114 inches; 
for remote control applications in di- 
ameter sizes from 1/g inch to 15% inches. 

The 11/4, inch power drive shaft will 
transmit up to 10 HP while the 15% 
inch remote control shaft will transmit 
up to 4000 Ib. in. 

For complete engineering data on 
flexible shafting, including selection 
charts, write for engineering bulle- 
tin 525. 


39 SHEAR STREET © BINGHAMTON, NEW YORK 


NEW BULLETINS 


Nail Popping, Its Causes and Preven- 
tion, by E. George Stern. Virginia Poly- 
technic Institute Wood Research Laboratory 
(Blacksburg) Bulletin 24 (May, 1956). 
The 12-page bulletin is divided into three 
parts. The first part covers causes of nail 
popping, the second part covers prevention, 
and the third part reports laboratory data on 
nail popping. The data contained are 
derived from the U. S. Forest Products Lab- 
oratory, Agricultural Experiment Station of 
Purdue University, and the VPI Wood Re- 
search Laboratory. 


Harvesting and Storing Silage, by J. L. 
Butt. Agricultural Experiment Station of 
the Alabama Polytechnic Institute (Auburn) 
Circular 117 (June, 1956). The 14-page 
bulletin covers three years of tests on silage 
harvesting methods at five locations in Ala- 
bama. Harvesting methods include direct- 
cut using forage harvester; direct-cut using 
row-crop forage harvester; baled silage 
using hay baler; buckrake method, and hay- 
loader method. Each method was studied 
in terms of capacity, labor, equipment re- 
quirements, and costs. Tests were conducted 
in a variety of silage crops and over a wide 
range of terrain and field conditions. Ob- 
served advantages and disadvantages are 
listed for each method tested. 


Improved Spray Boom for Row Crops, 
by G. J. Burkhardt and L. P. Ditman. Mary- 
land Agricultural Experiment Station (Col- 
lege Park) Miscellaneous Publication No. 
269 (July, 1956). 

‘Lhis 8-page bulletin covers the design and 
fabrication of a means tor mounting spray 
nozzles at a given height above the ground 
regardless of ground contour. Plans for con- 
structing a 4-row spray boom are included. 
With a few adaptations the boom reportedly 
can be mounted on most tricycle-type 
tractors. 

Copies of the bulletin are available by 
writing to the Agricultural Engineering 
Dept., University of Maryland. 


Handling Fertilizer in Bulk, by Vernon 
Sorenson and Carl Hall. Michigan Agricul- 
tural Experiment Station (East Lansing) 
Bulletin 408 (June, 1956). 

The 20-page bulletin reports on a study 
of the cost involved in handling fertilizer in 
bulk from the manufacturing plant to the 
farm. Data are presented which can be used 
to estimate the cost of delivering bulk fer- 
tilizer in various quantities and to various 
distances. Copies may be obtained by writ- 
ing to the Bulletin Room, Michigan State 
University. 


Multicombination Pole-Type Construc- 
tion, by Leroy Bonnicksen. Oregon Agricul- 
tural Experiment Station (Corvallis) Bul- 
letin 557 (July, 1956). 

This 23-page publication offers a different 
concept of presenting farm-building plans. 
From the illustrations of the basic details 
of the pole-type construction described, plans 
can be developed for many combinations of 
farm buildings. The basic details, 18 cross- 
sectional combinations, and 3 complete 
building plans are shown. 

Multicombination pole-type construction 
gets its mame from the fact that the few 
standard, detailed parts can be assembled 
into many combinations of buildings. Other 
features include: installment building, use 
of rigid-pillar construction, low-grade lum- 
ber, many types of roofing and wall ma- 
terials, strong joints, and easy, economical 
assembly. 

(Continued on page 712) 
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This brand name on lumber 


also offers designs for... 
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laying flock. This sturdy, well-insulated laying house is 
designed for mechanical litter removal und automatic 
feeding and watering. Plans include feed storage space 
and an insulated egg room. 
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TRUSSED ROOF MACHINERY SHED: Using 


standard ready-to-use lumber items, this design is easy 


and economical to build. With strong trussed roof con- \ 


struction, there is 100% usable post-free space. Five big 
doors provide easy access and a convenient drive-through. 


You will find all these practical labor-saving plans in the 


WEYERHAEUSER 4-SQUARE 
FARM BUILDING SERVICE 


@ A broad selection of expertly planned 4-Square Farm Building designs, like those 
illustrated, is now available for your study in a series of illustrated booklets. Mail 
the coupon below to receive your free copies of these valuable planning guides. 

‘For further details about this modern farm planning service, visit your local 


' Weyerhaeuser 4-Square Lumber Dealer. He can show you complete plans for scores ! 


of expertly designed farm buildings of many types, as well as lumber-built equip- 
’ ment items and specially planned farm homes .. . in the Weyerhaeuser 4-Square | 
\ Home Building Service. He also can give you full information on a complete line f 


‘ of Weyerhaeuser 4-Square Lumber products and other reliable building materials. : 


Weyerhaeuser Sales Company 
| P. O. Box 5000, Dept. D-106, St. Paul 1, Minnesota 
| 


a @ Please send me a free copy of the booklet checked: 
aS eas [|] Modern Farm Buildings [|] 22 Modern Farm Homes 


Weyerhaeuser 
4-Square 


LUMRER AND BUILDI? G SERVICES 
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C) Lumber-Built Farm Equipment 
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NEW BULLETINS 


(Continued from page 710) 


Changes in the Seasonal Patterns of 
Marketings, Prices, and Average Weights 
of Kentucky Spring Lambs, by C. D. 
Phillips and James L. Pearson. Kentucky 
Agricultural Experiment Station (Lexing- 
ton), Bulletin 641 (March, 1956). 

The 23-page bulletin reports a study cov- 
ering the 21-year period, 1932 through 1952, 
in which the seasonal patterns of average 
weights, marketings, and prices of spring 
lambs marketed in Central Kentucky were 

‘ examined in order to find out if significant 
changes have occurred. Data on_ these 
changes are presented to help the farmer to 
plan his sheep enterprise so as to finish 
lambs at the time and weight to insure the 
greatest average profit. 


Methods and Tools for Tobacco Culti- 
vation, by R. W. Wilson. Agricultural Ex- 
periment Station, North Carolina State Col- 
lege, (Raleigh). Bulletin 397 (March, 
1956). The bulletin reports that, although 
replacement of the mule and hand labor by 
efficient methods and tools has been slow in 
tobacco cultivation, properly used tractors 
with rotary hoes, sweeps and tobacco hill- 
ers, which are now available, can nearly 
eliminate hoe hands. 

The 15-page pamphlet contains charts and 
pictures to show the effects of cultivation as 
found from experiments carried out on the 
three types of soil commonly found in to- 
bacco areas. Treatments ranged from no 
cultivation to high layby and tools included 
rotary hoes, sweeps, half-sweeps, scrapers 
and hilling disks. Results were graphed to 
indicate comparative rates per acre. 

Copies of this bulletin may be obtained 
by writing to the experiment station. 


Proceedings of the 53rd Annual Con- a 
vention of the Association of Southern Fs 


YOU’LL DO BETTER 
Agricultural Workers. This 214-page book 


N Ss! contains abstracts of the papers presented 
WITH e at the 53rd annual convention of the asso- tage 


ciation held in Atlanta, Ga., in February, 
1956. A brief report of the meeting, the 
We make no special claims to produce miracles with cast steel. Like membership list of the association and a list 


am $ is 5 - of the officers, board of directors and sec- 
competitive foundries, problems are similar . . equipment may differ tion officers elected for 1956-57 are included. 
slightly . . it’s the end performance of the casting that counts! 


General Education in Engineering by 


: . . . : The American Society of Engineering Edu- 
A little extra surveillance in process pays off quality-wise. Customers cation. The 122-page paper bound book 
receive better, cleaner castings . . meeting accepted specifications . . is a amee * the yf mena hapa —— 
: ‘oh roject which was finance y a grant from 
and end up with a lower finishing cost. Less scrap . . less re-work . ie Cassone Cudpeediben pF 5. tak Se 
and less lost production time amounts to more than incidentals! ASEE. 
: The study confines itself chiefly to the . 
Standard carbon and low alloy steel castings, up to 150,000 psi practical problems that confront those who 
: : : : : ' plan, initiate, and maintain humanistic- 
tensile . . whatever your requirements, specify Unitcastings! 


social programs for engineering students. 
The appendices to the report contain in- 
formation about the content and operation 
of representative existing programs. The 


: body of the t consists of discussions — 
UNITCAST CORPORATION * Toledo 9, Ohio ead where appropeiate, recommendations — 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec concerning the problems most often raised 


by those interviewed by field workers. 

This investigation has made the Com- 
mittee conscious of variations in facilities, 
aims, and potentialities among engineering 
schools, and one of its recommendations is 
that each institution take steps to plan a 
program appropriate to its own needs. The 
report states that there is no standardized 
pattern, at the present time, that is available 
for mass distribution. However, certain ob- 
servations and recommendations seem to 
have some general validity, and these are 
summarized in the study. 


QUALITY 
STEEL 
CASTINGS 
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You get something exit ee 


callin Cleveland Graph fe Bronze 


Cleveland Graphite Branze nas become the leading maker of sleeve bear- 


ings and bushings meaause of the “extras’’ we give our customers. 


One extra we give Our customers is outstanding engineering: funda- 
mental research af the Clevite Research Center; original thinking at the 
design stage; searching thoroughness in testing and development. To 
follow through, we havea fast, able team of field engineers, working on 
specialized problems in our customers’ plants. 


With this concentration on engineering, we have introduced almost all the 
real improvements in our industry in the past 35 years, and have put them 
to work for the leading manufacturers in half a dozen different fields. 


C. G. B. customers are-getting the best advice, and getting it first. Are you 
missing out on if? _ - 
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NEW BOOKS 


Rural Water Supply and Sanitation 
(Second Edition) by Forrest B. Wright. 
Cloth, 5% x8'% inches, xvi + 347 pages. 
Illustrated and indexed. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 
N.Y. $4.96. 

For this edition the book has been al- 
most entirely rewritten. New subject matter 
and new illustrations have been added to 
bring the book up to date. It is the author's 
aim to include as many of the new and 
important developments in the field of wa- 
ter supply and sewage disposal as space 
allows. 
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with the stamina it takes 


for agricultural use 


Here are your kind of gauges. They bring 
you not only that time-honored Marsh 
precision and accuracy, but also a proven 
ability to stand up and stay accurate under 


toughest conditions. 


The book is divided into two parts. The 
important aspects of water supply and sew- 
age disposal for the rural home and farm- 
stead are discussed in the first part. Em- 
phasis is placed upon methods of securing 
adequate source of water, the selection and 
installation of pumping equipment, treat- 
ment of water where necessary, the design 
and installation of supply plumbing systems, 
and the design and installation of sanitary 
sewage disposal systems. The second part 
of the book consists of a selection of jobs 
connected with water supply and sewage 
disposal, for the laboratory and for field 
work. These jobs are practical and have 
been selected as guides for anyone who 
wishes to plan or actually install water 
supply or sewage disposal equipment. 
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In the Marsh Type AA series you have 
the one line of pressure gauges designed 
expressly for agricultural ammonia appli- 
cations. And in the broad, respected line 
of Marsh Gauges you will find the best 
answer to any crop sprayer or other pres- 
sure gauge needs. 

Note the accompanying facts covering 
Marsh Gauges; then 


Ask for Complete Details 
MARSH INSTRUMENT COMPANY 


Sales affiliate of Jas. P. Marsh Corporation, 
ber: 9 


Marsh Instrument & Valve Co. (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


CROP SPRAYER 
GAUGES 


Designed for Agricultural 


Ammonia Needs 


These gauges typify the Marsh 
Type AA series of 244” gauges: 

A 60-lb. and 150-lb. gauge 
for ammonia metering devices 
—both have accurate one- 
pound readings. 

A 300-Ib. and 400-lb. gauge 
for bulk plants. Also com- 
pound gauges—30” x 150 
Ibs. and 30” x 300 Ibs. 

All Type AA gauges are 
corrosion resistant throughout, 
moisture and dust resistant, 
easy to read, and, above all, 
built for lasting accuracy. 


service. 


This Marsh Type IDP is suit- 
able for any pressure medium 
that will not deteriorate brass. 
Ranges for all sprayer appli- 
cations. In the broad Marsh 
line there is a gauge for every 


ammonia gouge 
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Irrigation Engineering, Volume II, by 
Ivan E. Houk. Cloth, ix+531 pages, 6x9 
inches. Illustrated and indexed. John Wiley 
& Sons, Inc., 440-4th Ave., New York 16, 
N. Y. $14.00. 

Information for this book has been drawn 
from federal irrigation projects, officials in 
the Bureau of Reclamation, journal articles, 
and the author's own experience. The book 
reports engineering information on ll 
aspects of irrigation projects, conduits, and 
dams. 

Emphasis is on the practical requirements 
for evaluating irrigation feasibilities and in 
planning and constructing irrigation proj- 
ects. Along with Volume I, which covers 
agricultural and hydrological phases, the 
book gives a picture of modern irrigation 
engineering. It gathers together information 
scattered throughout technical articles. Crop 
investment, crop production costs, land and 
water studies, and canal structures are all 
incorporated in the full irrigation picture. 


A chapter is written for each of the fol- 
lowing: project feasibility, project planning, 
lands, water, conveyance, canals and ditches, 
linings, flumes, pipes, tunnels, control struc- 
tures, protective structures, diversion dams, 
storage dams, spillways, gates and valves, 
and fish protection. 


Applied Animal Nutrition, by E. W. 
Crampton. Cloth, 5%x 8% inches, xx + 
458 pages. Illustrated and indexed. W. H. 
Freeman and Company, 660 Market St., San 
Francisco 4, Calif. $6.50 


This book is concerned with the appli- 
cation of scientific knowledge to the every- 
day feeding of livestock. The <uthor feels 
that the teaching of animal nutrition should 
bring the theory of nutrition and the prac- 
tice of animal feeding closer together. The 
book has been written to help bridge the 
gap between animal nutrition and livestock 
feeding practice. 

There are four main sections, plus an 
appendix. The first section is devoted to the 
definition and appraisal of terms used in 
describing feedstuffs. Section II deals with 
nutritional requirements of animals and 
gives special attention to the biological basis 
for feeding standard data. Section III con- 
sists of a discussion of the nutritional char- 
acteristics of some common feeds. A classi- 
fication of roughages according to available 
energy is included. The final section deals 
with the problems of ration formulation. 
Comments on feed legislation and a table of 
feed composition appear as an appendix. 


Abacs or Nomograms by A. Giet. Trans- 
lated and revised by J. W. Head and H. D. 
Phippen. Cloth, 5% x 8% inches, ix + 225 
pages. Illustrated and indexed. Philosoph- 
ical Library, Inc., 15 East 40th St., New 
York 16, N. Y. $12.00. 


This edition, which has been adapted for 
English readers, will be of interest to engi- 
neers and physicists, and others who require 
time-saving methods when performing repe- 
titive and complicated calculations. It is 
practical, and not only demonstrates the 
varied applications of the abac or nomo- 
gram, but shows how even those without 
specialized mathematical knowledge may 
construct their own charts. The book deals 
with both Cartesian abacs and alignment 
charts, and contains a number of practical 
examples drawn from the fields of mechan- 
ics, physics and electrical engineering. 
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Development of the 
Agricultural Tractor 
in the United States, Part | 


By R. B. Gray, U.S. Department of Agriculture 
$2.00 postpaid 


This book (1) assembles in chronological order 
the events and dates relating to the establishment, 
merger, discontinuation, or reorganization of steam 
traction engine and gas tractor manufacturing com- 
panies, and (2) supplies brief specifications of 
many of the tractors they produced. The first sec- 
tion of the book (Part 1) briefly discusses me- 
chanical farm power, and the development of both 
wheel and track-type tractors up to 1919 inclusive. 
The book is profusely illustrated. Part II is in 
preparation by Mr. Gray, and will cover the period 
from 1920 to 1950 inclusive. 


Order copies of Part I from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box, 229, St. Joseph, Michigan 


ASAE Scaahceiap Coptificate 


ay Surilt af Sarit diy 


W 


This is to certifu that 


we of be 


/ 4 
Imerwoan Se ciely J lyr MMU OMYINECETD 
an ongamezatee vw formed te promote the Srl and Sev nes of 
Cmgenecreng as afipted to Agriculture anid that he 
wrerlbershiysr on the sovrely Antes from 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 
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Pressed Tank 
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More Strength! 
Less Weight! 
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Better Performance! 
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1. Fin design gives sufficient 
air turbulence for maximum 
heat transfer. 


2. Double lockseam tube pro- 
vides strong backbone for 
entire core. 


3. Die-formed header; rein- 
forced |-piece, heavy duty 
brass top and bottom tanks. 


4. leakproof assembly with 
double-grip, 2-way header 
with lapped joint solder 
sweated to tanks. 


5. Full wrap around type 
terne plate side members se- 
cure tanks, headers and core 
as one piece. 


6. Fabricated brass inlet and 
(7) outlet. Maximum flow 
area, minimum resistance to 
coolant circulation. 


8. Neck for pressure type cap. Safe; no 
water loss from after-boil. 


9. Overflow tube. 


YOUNG Radiators are used wherever the going is tough. 
Creative engineering and exclusive features insure unbeat- 
able performance from Young-quality radiators. Their 
dependability and efficient cooling has been field proven 
in automobiles, tractors, trucks, busses and other mobile 
and stationary engines. The three-way team of Young 
research, Young engineering and Young production is re- 
sponsible for the high reputation of Young radiators in 


the automotive field. Write Dept.296-K 


for FREE Catalog 
Put Young /clent- —, 
] 


to work for you... 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


RACINE, WISCONSIN 


Cede. HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heot Transfer Products for Automotive, Heating, Cooling, Air Conditioning Products 
Aviation and Industricl Applications, for Home and Industry. 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, Iilinois 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Beck, Raymond A.—St. Elizabeth, Mo. 

Blaisdell, John L.—Graduate student (Mail ) 
University of Massachusetts, Farmhouse, 
Amherst, Mass. 

Blaskey, Merrill L.—Junior engineer, North- 
ern States Power Co. (Mail) 15 S. 5th 
St., Minneapolis 2, Minn. 

Carleton, William A.—State sales manager, 
Armco Drainage & Metal Products, Inc. 
(Mail) P.O. Box 266, Lansing, Mich. 

Challenger, George V.—Supervisor of farm 
services, B. C. Electric, Box 670, Abbots- 
ford, B. C., Canada 
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Chant, Lonnie R. — Plant engineer, United 
Concrete Pipe Corp., P.O. Box 10283, 
Industrial Station, Dallas, Tex. 

Corr, Harry E. — Motor Officer, Co. B., 
802nd Engineers Bn (heavy const.) APO 
929, San Francisco, Calif. 


Denneler, Daniel R. — Project engineer 
(SCS) USDA, Lincoln, Kans. 
Dull, Arthur G. — Drainage contractor 


(Mail) RR 1, Beaverton, Mich. 

Eichman, A. S.—Assistant district manager, 
Timken Roller Bearing Co., 2534 So. 
Michigan Ave., Chicago 16, Il. 

George, John E. Jr. Assistant professor and 
assistant engineer, dept. of agric. eng., 
State College of Washington (Mail) 412 
State St., Pullman, Wash. 

Harter, James G. — Farm engineer, King 
Farms Company (Mail) RR 1, Ford Mill 
Road, Morrisville, Pa. 
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Honeyfield, Harold R. — Graduate assist- 
a in agr. eng., Purdue Univ., Lafayette, 
Ind. 

Karim, Mansour — Instrument man, South 
Dakota Highways Dept. (Mail) State 
Highway Dept. 

Kiltz, Burton F.—Chief of land management 
branch, buildings and grounds division, 
Office of the Chief of Engineers, Dept. of 
the Army, Washington 25, D. C. 

Kiratsous, Athanasios — Student in food 
technology and instructor in agricultural 
engineering, Univ. of Mass. (Mail) 99 
E. Pleasant St., Amherst, Mass. 

Maxon, Vernon A. — Junion engineer, John 
Deere Harvester Works (Mail) Engr. 
Dept. John Deere Harvester Works, E. 
Moline, Ill. 

McVey, John L. — Assistant agricultural en- 
gineer, Mississippi Agricultural Extension 
Service, State College, Miss. 

Mesen, Rodrigo A.—C.N.P. representative, 
Consejo Nacional de Produccion (Mail) 
Zapot de S. Jose, Costa Rica, Central 
America 

Morrow, Richard J. — Sales trainee, John 
Deere Planter Works (Mail) Keosaugua, 
Iowa 

Mulligan, Clarence W.—Research associate, 
dept. of agr. eng., Cornell University 
(Mail) Riley-Robb Hall, Cornell Uni- 
versity, Ithaca, N.Y. 

Myll, Clifton O.—General Manager, Co-Vol 
Concrete Pipe Co., (Mail) P.O. Box 116, 
Coachella, Calif. 

Neumann, Henry D. — Hydraulic engineer, 
U. S. Bureau of Reclamation (Mail) Box 
1018, Quincy, Wash. 

Nolte, Byron H. — Agricultural engineer, 
(SCS) USDA (Mail) Higginsville, Mo. 

Peabody, Rec L.—Engineering aid, (SCS) 
USDA (Mail) RR 1, Sears, Mich. 

Reece, Floyd N. — Extension agricultural 
engineer, Kansas State College, Manhat- 
tan, Kans. 

Roven, Kenneth A.—Construction engineer, 
Corps of Engineers, U. S. Army (Mail) 
4013 Chestnut, Kansas City, Mo. 

Saunders, David T. — Vice-president and 
training program director, Tractor Train- 
ing Service, Portland 4, Ore. 

Saunders, Peter—Designer-engineer (Mail) 
24 Upper Road, Foster Clark Estate, 
Maidstone, Kent, England 

Sawyer, Fred D. — Supervisor, implement 
section service department, Ford Tractor 
& Implement Div., 2500 E. Maple Rd., 
Birmingham, Mich. e 

Schreiber, Wilbur F.—Chief draftsman, Ford 
Motor Co., Tractor and Implement Div., 
2500 E. Maple Rd., Birmingham, Mich. 

Schweitzer, Shmuel—Agricultural engineer, 
Israel Institute of farm machinery (Mail) 
c/o Trembsky, Zlotopolsky Street 16, 
Tel-Aviv, Israel 

Strever, John L. — Arcadia Food Producers 
Corp. (Mail) Box 108, Caledonia, Mo. 

Trustdorf, John H.—Work unit conserva- 
tionist, Soil Conservation Service, 846 N. 
Pine St., Evart, Mich. 

Van Duyne, Daniel A.—Ensign, U. S. Navy, 
Naval Air Reserve Training Unit (Mail) 
Jacksonville Road, Towaco, N. J. 

Wang, Jaw-kai—Graduate assistant, Dept. 
of Agr. Engr. Michigan State University, 
East Lansing, Mich. 

Weinblum, Mordechai — Agricultural engi- 
neer, Israel Institute of Technology 
(Mail) Givat Nesher, Haifa, Israel 

Zastrow, Virgil A. — Engineering trainee, 
Caterpillar Tractor Co. (Mail) 121 IIli- 
nois Ave., Morton, III. 


Transfer of Membership Grade 


Dimick, Niel A.—Agricultural engineer, U.S. 
Experiment Station, Newell Irrigation and 
Dry Land Field Sta., Newell, S. Dak. 
(Associate to Member) 

(Continued on page 718) 
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Ready Now! Volume Il of 


IRRIGATION 


1Vam 6. HOUR 


axowon | ENGINEERING 


ENGINEERING 


woume 


Projects, Conduits, and 
Structures 


By IVAN E. HOUK, 
Consulting Engineer, Denver, Colo. 


A thoroughly modern survey of planning, construction and 
operation by an outstanding authority with years of experi- 
ence in irrigation engineering. 


Included in this volume are: 
Comprehensive treatment of large gravity irrigation projects and 
their storage systems — Discussion of major hydraulic questions — 
Coverage of diversion dams, storage dams, spillways, outlet works, 
and gate controls for irrigation structures — Considerations im- 
portant in designing canals, canal linings, pipe lines and tunnels — 
Data on farm investments, costs of crop production, and amounts 
that can be paid for irrigation water — Illustrative data and de- 
signs — Tables diagrams and photographs. 

Much of this information is unavailable elsewhere. 


1956 531 pages 182 illus. $14.00 
For other aspects of irrigation engineering .. . 
HOUK’S IRRIGATION ENGINEERING VOL. | 
Agricultural and Hydrological Phases 
1951 545 pages Illus. $11.00 


Taken together, the volumes present the best modern practices in 
every phase of irrigation engineering. 


Brand new and up to the minute! 
THE SECOND EDITION OF 


RURAL WATER SUPPLY 
AND SANITATION 


By FORREST B. WRIGHT, Ph.D. 
New York State College of Agriculture, Cornell University 


Almost entirely rewritten, this edition covers new and signif- 
icant developments in the field of water supply and sewage 
disposal. 


Many new chapters and up-to-date illustrations clearly explain 
. .. how to obtain a good source of water 
. . how to go about getting the water from the source to the 
point of use 
.. the treatment and use of water 
.. the sanitary disposal of wastes 
. . how to maintain water supply and sewage disposal systems 
..and many other important aspects of water supply and 
sewage disposal for the rural home and farmstead 


1956 347 pages 320 illus. $4.96 
Mail this coupon today for your ON-APPROVAL copies 


lalallala teats ett ateatetetatetatetatateteteteteteetate - 
1 JOHN WILEY & SONS, Inc. AE-96 |! 
| 440 Fourth Ave., New York 16, N. Y ; 
1 Please send me the book(s) checked to read and examine |! 
; on approval. In 10 days I will return the book(s) and : 
} owe nothing, or I will remit the full purchase price, plus 
1 postage. ' 
' (C1 IRRIGATION ENGINEERING, Vol. I! - « « $14.00 ; 
: (CD IRRIGATION ENGINEERING, Vol. |. . . . 11.00 rn 
i () RURAL WATER SUPPLY & SANITATION .. 4.9% 1 
1 ! 

! 
: Name... } 
: Address : 
' 1 
ec: = So ee | EE 1 
' oO SAVE POSTAGE! Check here if you ENCLOSE payment, in ' 
' which case we pay postage. Same return privilege, of course. ; 
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fight farm fires 


Bult a CONORETE FIRE CISTERN 


|_osincered Fire Csters 
"Provide Protecion Agelne 
Disastros s Farm Fires. 


Every 24 hours fire strikes 100 farm families, 
leaves 9 persons dead and destroys $250,000 
worth of farm property. 


Agricultural engineers can help reduce this 
heavy loss by (1) encouraging the use of fire- 
safe concrete construction and (2) designing 
concrete fire cisterns that provide an abundant 
supply of water for fighting fires. 


An underground concrete fire cistern will 
store water economically and efficiently. 
Through cooperation with rural builders or 
groups of farmers it is possible to make multi- 
ple use of the same set of forms. This simplifies 
construction, saves money and provides each 
farmer with priceless fire protection. 


Designing underground cisterns for protec- 
tion against fires is another example of the 
agricultural engineer’s service to America’s 
farmers. For helpful design data write for the 
booklet illustrated above. It is free but is dis- 
tributed only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 


Dept. 10-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete ... through scientific research and engineering field work 
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PERSONNEL SERVICE BULLETIN | 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intended to imply any specific level of pro- 
ficiency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 
request. To be listed in this Bulletin, request 
form for Personnel Service listing. 


PosITIONS OPEN —- JANUARY — O-534-790. 
FEBRUARY—O-4-602, 6-603, 29-606. MARCH 

O-60-608, 60-609, 71-611, 80-612. APRIL—O- 
115-614, 117-615, 117-616, 119-617. MAY-— 
O-133-620, 155-621. JUNE—O-165-623, 166-624, 
166-625, 167-626, 159-627, 175-630, 179-631, 181- 
632 181-633. JULY—O-183-634, 180-636, 198- 
637, 215-638, 216-639. AUGUST — O-233-640, 
234-641, 217-643, 239-644, 240-645, 241-646, 244- 
F47, 262-648, 246-649. SEPTEMBER-—-O-271- 
650, 305-651, 307-652, 292-653, 314-654. 


POSITIONS WANTED — JANUARY W-457-60, 
528-61. FEBRUARY—W-8-1, 18-5, 30-6, 37-7. 
APRIL—W-50-11, 96-14, 43-15, 53-16. MAY- 
W-125-17, 139-18, 143-19. JUNE W-161-20. 
JULY—W-190-23, 214-25. AUGUST—W-283-26. 
SEPTEMBER—W-284-27, 308-29, 359-30. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER or related 
training for power use advisor in Washington 
Rural Electric Cooperative serving 3500 mem- 
bers. Diversified agricultural area with favor- 
able power rate. Good schools, pleasant living 
in city of 3500. Salary open. O-330-655 


MECHANICAL ENGINEER for design and 
development work on food processing equip- 
ment with nationally known organization of 
food processors. Midwest. Age 24-32. Grad- 
uate mechanical or agricultural engineer. Out- 
standing opportunity offering exceptional future 
with progressive organization. Unusual em- 
ployee benefits. Salary open. O-316-656. 


LOWER COST, 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER for sales, serv- 
ice, or management in power and machinery 
with manufacturer, distributor, or farming 
operation, anywhere in USA. Married. Age 
26. No disability. BS deg in agricultural engi- 
neering, University of Maine, 1951. Experience 
in own potato and beef farming operation, 3 
yr. On duty with Army as a personnel manage- 
tent specialist. Due for release in January. 
Available February 1. Salary open. W-315-31 


AGRICULTURAL ENGINEER for extension, 
sales, service, or management in power and 
machinery or rural electric field with college, 
distributor, or consultant, in Southwest or 
Midwest. Married. Age 41. No disability. BS 
deg in agricultural engineering, Texas A & M 
College, 1942. Farm background. Public rela- 
tions work for electric utility with teachers and 
county agents, 4 yr; division sales manager, 
3 yr; manager of agricultural development, 3 yr. 
War commissioned service with 5th Armivred 
Division and military government. Available 
now. Salary open. W-323-33 


AGRICULTURAL ENGINEER for design, 
development, research or teaching in rural elec- 
tric or product processing field, with college, 
manufacturer or processor, preferably in the 
Midwest. Married. Age 33. No disability. BS 
deg, 1950; MS deg expected December 1956, 
both in agricultural engineering at Michigan 
State College. Precollege experience, 3 yr as 
turret lathe operator. Farm service advisor 
with electric utility. 5 yr. Graduate assistant, 
research and teaching while working on MS. 
War non-commissioned service in meteorological 
section, USAAF, over 3 yr; postwar commis- 
sioned service in communications section, USAF, 


16 mo. Available January 1. Salary open. 
W-328-34 
AGRICULTURAL ENGINEER for design, 


development, sales, writing or management, 
preferably in power and machinery field, with 
manufacturer, anywhere in USA. Will travel. 
Married. Age 42. No disability. AB, Hope 
College, 1937. Some graduate study in educa- 
tion and administration. Teacher and principal, 
9 yr. Manager of celery growers cooperative, 2 
yr. Sales, 2 yr, ani designer and production 


manager, 7 yr, with manufacturer of automatic 


LESS WEIGHT 


NAGEL-CHASE 
2815 North Ashland 
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volume in 7 yr. 


with this 
NAGEL-CHASE PRESSED STEEL PULLEY 


This Tractor Power Take-Off Pulley is another example of 
savings made when Nagel-Chase redesigns a part for pressed 
steel construction. Originally made of cast iron, the problem 
of redesigning it was turned over to Nagel-Chase engineers. 
The result—a substantial reduction in weight and cost! 

This pressed steel pulley was designed in two halves, with 
beaded rims, that are riveted to an iron hub. After extensive 
tests, it was found equal or superior to the cast iron pulley in 
strength and performance and eliminated a number of machin- 
ing operations. It is now being manufactured for production 
by Nagel-Chase for a farm equipment manufacturer. 


Applicants for Membership 
(Continued from page 716) 


Evans, Norman A.—Associate professor and 
associate agricultural engineer, Colorado 
A & M College, Fort Collins, Colo. 
(Associate to Member) 


Garton, James E. — Associate professor, 
Oklahoma A & M College, Stillwater, 
Okla. (Associate to Member) 


Jacob, Frederick C. Associate specialist, 
Dept. of agr. eng., University of Calif., 
Davis, Calif. (Associate to Member) 

Jennings, Norman R.—Manager, engineer- 
ing division, Pennsylvania Farm Bureau 
Cooperative Assn. (Mail) P.O. Box 23, 
Harrisburg, Pa. (Associate to Member) 

Kimbrough, E. A. Jr. — Assistant professor 
and assistant agricultural engineer, Mis- 
sissippi State College and Agr. Experi- 
ment Sta. (Mail) Box 432, State College, 
Miss. (Affiliate to Associate) 

Levine, Gilbert — Assistant professor, Agr. 
Eng. Dept., Riley-Robb Hall, Cornell Uni- 
versity, Ithaca, N. Y. (Associate to 
Member ) 

Smith, Charles A.—Field test engineer, New 
Holland Machine Co. (Mail) 227 Wecaf 
St., New Holland, Pa. (Afhliate to 
Associate ) 

Strautman, Arthur J.—Farm service engi- 
neer, Imperial Oil Limited, Marketing 
Div. 102 St. & 100 Ave., Edmonton, 
Alta. Canada. (Associate to Member) 


poultry feeding and watering equipment, with 
advancement to vice-president. Designed most 
equipment in leading line in this field, includ- 
ing 3 distinct mechanical feeder chains. Num- 
erous patents granted and pending. Successful 
direction of company growth to $3,000,000 
Available now. W-332-35 


You may have a similar problem where any part, not neces- 
sarily a pulley, could be redesigned in pressed steel with 
substantial savings. There is no obligation when you consult 


Nagel-Chase, specialists in pressed-steel manufacture. 


MANUFACTURING COMPANY 


AGRICULTURAL ENGINEERING * 


Chicago, 


Illinois 
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You, our readers, are the most important 
facts in our publishing lives! Serving you 
is our most important function. And we 
value an impartial measure of how well 
we do serve you. 

Our membership in the Audit Bureau of 
Circulations* brings us that measure. 
Once each year, an experienced A.B.C. 
auditor calls at our office to review and 
report on your new and renewal subscrip- 
tions . . . the cash ballots that you cast in 
our favor. That auditor examines all our 
books and records to develop the solid 
numerical facts about the circulation 
progress that only your satisfaction and 
your liking for our publication makes 
possible. 

A.B.C.’s precise examination directly 
benefits you, and all our readers. Adver- 
tisers can afford to use only magazines 
read by a worthwhile audience. And when 
advertisers buy space in our pages to tell 
you about their goods and services, they 
pay much of our total expense. 


AGRICULTURAL 


Because the A.B.C. audit proves your 
purchases of our publication and thus 
wins advertiser attention and confidence, 
we earn the money needed to buy the 
features and articles you want, and make 
every issue more interesting. 

As our editors study the audited report 
of our net paid circulation, tested by 
A.B.C.’s probing investigation, we quickly 
find that the cold figures tell us accurately 
how you, our readers, value our publishing 
efforts. 

And so our circulation success, when 
measured and verified by A.B.C., helps us 
to bring you a full measure of editorial 
value throughout the year. 

* * * 
*The Audit Bureau of Circulations, founded in 
1914 to bring order out of circulation chaos, 
is a cooperative, nonprofit association of 
leading buyers and sellers of advertising 
space in the United States and Canada. 
A.B.C. sets paid circulation standards, audits 
and reports circulation facts. The A.B.C. 
symbol marks circulation integrity. 
oe 
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Index to Advertisers Timken Roller Bearing Co. 4th cover 


The Torrington Co. _. 693 
Aetna Ball & Roller Bearing Co. _ 707 International Nickel Co... 697 ~—_ Unitcast Corp. Teun 
Armco Steel Corp. 643 — Link-Belt Company 649, 689 U.S. Steel Corp. 655, 691 
Atlas Chain & Mfg. Co. 700 Lycoming Div., Avco Mfg. Corp... 656 Veeder-Root, Inc. _... Fes 
Bearings Co. of America Div., Fed- Marsh Instrument Co. 714 Weyerhaeuser Sales Co. 7711 
eral-Mogul-Bower Bearings, Inc. $41 Morse Chain Co. , ~ eee Wie Stem, cs 77 
Bendix Products Div., (A Borg-Warner Industry) ey Ee 706 
Bendix Aviation Corp. 653 Nagel-Chase Mfg. Co. 718 : p- ee 
Blood Brothers Machine Div., Neapco Products, Inc. 699 Young Radiator Co. 715 
Rockwell Spring & Axle Co. 660 New Departure, Division of eT Tn | 


Bower Roller Bearing Div., Fed- General Motors 3rd cover P . 4 
a rofessional Directo 
eral-Mogul-Bower Bearings, Inc. 701 New Holland Machine Co. SS a. ie aiitn tee tae nee telaes ae 
J. 1. Case Co... 2nd cover Peoria Malleable Castings Co. 705 ber line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
Caterpillar Tractor Co. 661 Portland Cement Assn. 717 _ be received by first of month of publication. 
MUevUnNaLAN MEL ENUUeNUNAdeNUONNOU EAH cAvoOAveNdoenueennaqadneannedvonaden encendtueacednceonevenescessoenensneeneraveenneer: 
Chain Belt Co. 645 Raybestos-Manhattan, Inc., Man- 
hatt R ivisi +02, F L = 
Clark Equipment Co. 664 attan Rubber Division 02, 703 J. F. SCHAFFHAUSEN 
‘ Rochester Mfg. Company, Inc. 658 Agricultural & Sales Engineering 
Cleveland Graphite Bronze Co. 713 Rockford Clutch Div. Research Farms: United States - Canada 
Crucible Steel Co. of America 652 Borg-Warner Corp. 708 . — nee — area 
; a : tions, Editori é 
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Durkee-Atwood Co. 709 Stewart-Warner Corp. 662 © cuoply of the 1956 edition of AGRICULTURAL 
Electric Wheel Co 716 Stow Manufacturing Co. 710_ENGINEERS "ean" en ahaa 
‘ vt ' vata a 
Hyatt Bearings Div., The Texas Company 648 $3.00 per copy postpaid. 
General Motors Corp. 644 Timken-Detroit Axle Div., euimenan. a meses ' 
: ociety of Agricultural Engineers 
International Harvester Co. 659 Rockwell Spring & Axle Co. 695 St. Joseph, Tilebigen . 


Who Should Join ASAE 


If any one of the following descriptions covers 


your present work: 


. . — 
precision-manutactured to American Standard Specifica- Development, design, and application of 


tions by Japan’s largest and oldest chain manufacturer 


farm tractors and implements and their 
components 


COST LESS FOR 
GUARANTEED 


TOP PERFORMANCE 


© Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


Price is not the measure of quality with DAIDO. This 
complete line of all types of steel roller chain for 
light and heavy power transmission is made from 
carefully selected steel by the most modern methods 
to insure supreme quality and endurance. Large 
American users find that DAIDO quality is compar- 
able to the best chain made anywhere in the world. 


© Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 

| you to make application. For further informa- 
tion write 


WRITE FOR COMPLETE CATALOG, SPECIFICATIONS 
AND SAMPLES 


i ts ta ale ee a a ae 
-DAIDO CORPORATION 
Z ; ‘f 
NEW YORK OFFICE CHICAGO OFFICE 
220 Church Street 327 South LaSalle Street 
New York 13, N. Y. Chicago 4, Hil. 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 
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PHOTO COURTESY OF THE OLIVER CORPORATION, CHICAGO, ILLINOIS 


LUBRICATED-FOR-LIFE DISC BEARINGS 
CUT MAINTENANCE ON GRAIN DRILL 


Long service . . . highest efficiency . . . lowest possible 
upkeep cost . . . these are the benefits farmers reap 
from the New Departure Disc Bearings on this 
Oliver Grain Drill. 


First benefit, however, accrues to the implement 
designer, for ball bearings are unexcelled in simplify- 
ing mounting design, as well as handling rugged 
combination loads. 


The Disc Bearings in this application are high-pre- 
cision ball bearings with deep-grooved races to provide 
extra stability when misaligning 
loads are present. This means long 


life, precision opener alignment, reduced drill draft. 
And, because they are modified to fit standard 
size machine bolts; mounting is fast and economical. 


Sealed and lubricated-for-life, New Departure Disc 
Bearings also relieve the ultimate user ot any need 
for relubrication or adjustment, spelling lower costs 
for the farmer . . . additional product value for 
the farm implement. 


Join the leading implement makers who look to 
New Departure for precision-made ball bearings and 
practical engineering help. New Departure, Division 
ot General Motors, Bristol, Connecticut. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


Inner Ring | Outer Ring 
Outside Dia | Inside Dio 


& 


Bristol, Conn. 


Att: Dept. E 


nes 


. ™ | 


Extended inner ring, hardened and ground 
to a high-polish surface, provides perfect 
contact area for the seal. 


New Departure Division Nome —~___________Title 
General Motors Corp. 


Company 


Street Address 


Please send me FREE Farm 
Implement Bearing Catalog. Ee 


GM Nid // BALL BEARINGS 
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How Massey-Harris gets accurate gear mesh, 
longer life, in corn picker gear drive 


HEN Massey-Harris engineers designed 

the gear drive for their new self-propelled 
corn picker they specified Timken® tapered 
roller bearings to keep gears properly meshed, 
get longer life. 


The gear drive is equipped with eight Timken 
tapered roller bearings, mounted cup adjusted. 
And the adjustability of the Timken bearings 
means that correct gear mesh can be main- 
tained throughout the life of the corn picker. 


Timken bearings keep gears and shafts in 
rigid alignment because they take both radial 
and thrust loads in any combination. It’s the 
tapered design. Gears mesh smoothly and posi- 
tively. And the full line contact of Timken bear- 
ings gives them extra load-carrying capacity. 


Because Timken bearings keep housings and 
shafts concentric, closures are more effective. 


Lubricant stays in; dirt and moisture stay out. 
Maintenance is easier because one lubrication 
per year is usually enough. 


Every year more farm implement designers 
are turning to Timken bearings to lick their 
three biggest problems: 1) combination loads; 
2) dirt; 3) ease of operation. Implements run 
smoother on Timken bearings. And fuel con- 
sumption is lower because Timken bearings 
practically eliminate friction. 


Why not find out how Timken tapered roller 
bearings can solve problems that may be facing 
you right now at your own drawing board. 
Write for your free copy of ‘“Tapered Roller 
Bearing Practice in Current Farm Machinery 
Applications”. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable address: 
““TIMROSCO”,.. 


EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 


The farmer’s Tapered Walle) Roller NOT JUST A BALL ©) NOT JUST A ROLLER (1) THE TIMKEN TAPERED ROLLER (1 
assurance of better TIMKEN W4> BEARING J a \- 
; BEARING TAKES RADIAL @) AND THRUST ~&)LOADS OR ANY COMBINATION ~6 )~ 
design WF EQUIPPED Za 
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